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Each of these branch warehouses is a vital 
nerve center in the Norton distribution sys- 
tem —a connecting link between customer, 
distributor and the Worcester plant. With 
their large stocks of grinding wheels and 
other abrasive products, their highly trained 
personnel, their special equipment for alter- 
ing wheel sizes and shapes they bring real 
meaning to the words ‘Norton Service.” 


And supplementing these five strategically 
located Norton warehouses there are Norton 
distributors in 151 key cities of the United 
States alone with thousands of wheels on 
their shelves. 


NORTON COMPANY 4 NORTON ABRASIVES 


—————————eEeEe 


és 

TH eee 
——" - 
— aaeeneneedll 


~ - 


“eS = haat . WORCESTER. MASS..USA 


Pete: 











VOL. 24 


OCTOBER, 1939 


NO. 








he Welding Engineer 





i 
= MBER\ 


\@ 


Associated Business Papers 

Audit Bureau of Circulations 

American Welding Society 
International Acetylene Association 








> 


G. H. MACKENZIE 


President and Treasurer 


RALPH S. KENRICK 
Editor 


M. S. HENDRICKS 


Promotion Manager 


» « 


Eastern Representative: 
T. E. DEPEW, 1834 Broadway, New York, N. Y. 
Tel. Columbus 5-7843. 


Pacific Coast Representative: 
W. R. McINTYRE, 446 Western Pacific Bldg.. 
Los Angeles. Calif. Tel. Prospect 0565. 


» « 


Published on the 15th of each 
month by The Welding Engineer 
Publishing Company, 506 South 
Wabash Ave., Chicago, IIl. 


Telephone Webster 7134. 


Advertising copy must be re- 
ceived not later than the 5th of 
each month. 





IN THIS ISSUE 


Selling Welded Fabrication (Editorial) 15 
Redesign Opportunities (Editorial) 15 
Enzineering Control of the Arc Welding Process 

(W. J. Brooking) 17 
Arc Welding of Railway Motor Frames (L. D. Jennings) 21 
Welded Air Chambers for Chicago Subway 23 
Tacoma Narrows Bridge Uses Welded Cable Saddles 

(Jonathan Jones) 24 
Anvil Base for 60-Ton Forging Hammer Rebuilt by Gas Weld- 

ing (J. H. Zoog) 27 
Some Practical Suggestions for the Job Shop Owner 

(D. E. Randall) 28 


Rebuilding of Worn Gears Is a Profitable Specialty (R. Latimer) 29 
Welding Has Come of Age—A Review of Technical Advances 





(J. C. Joublanc) 30 
Brief Sketches of Welding Jobs 33 
New Product Developments 38 
News of the Industry 40 
Classified Section 46 

» « 
News of the Industry 40 Recent Patents 42 
Personals 40 Current Reviews 45 
Trade News 42 Trade Literature 46 
Construction 42 Classified Section 46 
Subscription, payable in advance: United States and possessions, and Canada, $3 a year; 


Foreign Countries, $4 a year; Single copy, domestic, 25 cents; Single copy, foreign, 
35 cents. Entered as second-class matter January 20, 1916, at the postoffice at Chicago 
Illinois, under the act of March 3, 1879. 


FOREIGN REPRESENTATIVES: AUSTRALIA and NEW ZEALAND—R. Hill, Matlock House, 

Davenport, Auckland, New Zealand; GREAT BRITAIN—A. D. Baynes, 6, Mordaunt 

House, Larkhall, Clapham, London, S. W 8, England; SOUTH AFRICA—J. W. Arnison, 

35a Victoria Avenue, Benoni, Transvaal, South Africa; JAPAN—Maruzen Company, Ltd., 

6, Nihonbashi, Tori-Nichome, Tokyo, Japan; U. S. S. R.—Mesdunarodnaja Kniga, Kusnezki 
Most 18, Moscow, U. S. S. R. 











of Atomic-hydrogen 
Iders 


we 


 Glyptal No. 1294 
tor ad 


hesion of weld 
spatter 


mptLet 
| tHE MOST © ELD- 
ne OF \ 
ys EQUIPMENT 
: THE wort? Heavily end lightly 
coated electrodes 
for manual or auto- 
SEE THE G-E “HOUSE OF MAGIC” AT BOTH FAIRS mea y 


GENERAL (%) ELECTRIC 





6— THE WELDING ENGINEER — October, 1939 




















*EDITORIAL 








Selling Welded Fabrication 


A RECENT EXPERIENCE in talking to 
salesmen of automatic gas-fired furnaces for resi- 
dential heating brings to mind rather forcibly 
the significant fact that in selling equipment, 
which is fabricated in part by welding, the sales- 
men fail to show any ‘‘welding consciousness.” 
We found in talking to several representatives 
that these small furnaces can be divided into two 
distinctive classes depending upon the construc- 
tion of the combustion chamber. Several of the 
leading manufacturers are using a welded low- 
alloy steel chamber which, of course, is abso- 
lutely leak-proof, while the others use a cast-iron 
construction. Those who are selling the cast-iron 
furnaces seem to lay a great deal of emphasis 
upon the superiority of cast-iron over steel in 
this particular application. However, as far as we 
can find out none of these alleged superiorities 
were more than talking points used by salesmen 
for the purpose of diverting the buyer's attention 
from the basic fundamentals. It was pointed out 
for example that cast-iron is supposed to be 
greatly superior to steel in corrosion resistance, 
but we failed to be convinced, because in the 
chemical industry many alloy steel vessels are 
giving excellent service. 

What we are trying to point out here is that 
salesmen who are selling equipment which in- 
corporates welded fabrication in an important 


element, in this case the combustion chamber, 
merely gloss over the fact that a welded con- 
struction is used. Emphasis is directed to the 
use of thin-wall steel as a better heat transfer 
medium than cast iron, but to our knowledge no 
mention is made of the maintenance free service 
which can be expected from a good welded 
structure, not overlooking also that a leak-proof 
unit is greatly superior to one which may leak 
and allow the products of combustion to enter 
into the heating air stream. 


Who is to blame for this present condition? It 
seems to us that where welding gives one prod- 
uct a definite competitive advantage over an- 
other, that those of us in the welding industry 
should urge these manufacturers to capitalize 
fully on their welded construction. We realize, 
of course, that some of our leading industrial 
advertisers have been won over to this idea and 
are now featuring welded fabrication as a definite 
talking point. However, on equipment sold to 
Mr. Average Consumer, such as residential heat- 
ing furnaces, there is a noticeable lack of ‘’weld- 
ing consciousness. This condition presents a 
challenge to the welding equipment industry to 
cooperate with customers so that they can do a 
better promotional job. At the same time they 
will boost their own interests and advance the 
use of welding. 


Redesign Opportunities 


‘toe READER will find an article in 
this issue which sets forth very clearly some of 
the advantages which can be obtained by re- 
designing from cast steel to welded plate con- 
struction. Jonathan Jones, chief engineer of the 
fabricated steel construction division, Bethlehem 
Steel Co., describes the use of welded cable 
saddles on a recent bridge job. These welded 
structures represent the first departure from the 
use of steel castings, according to the author. 
These welded structures must support a total 
load of 10,800,000 lbs. each. It is quite significant, 
therefore, that this fabricator decided to use a 
welded design rather than steel castings, with- 
out even getting comparative estimates. There 
are several reasons for this. First, it is difficult 
to secure sound castings where the metal thick- 
ness varies radically from section to section. The 
pattern cost is high and the amount of money 
involved in a possible casting failure is too sub- 
stantial to warrant taking the risk. In this case 
also the time element was important, and if a 
casting were rejected there would not be time 


enough to replace it and complete the construc- 
uon schedule on time. 

One of the most important factors affecting 
this particular decision was the difficulty of ma- 
chining the cable trough. Considering a cast 
steel saddle, it was found that there was no bor- 
ing mill available of sufficient height to accom- 
modate these pieces in the correct machining 
position. By the use of welding it was possible 
to machine the cable trough before it was assem- 
bled into the structure and welded. Obviously 
very definite economies are possible when this 
can be done. There is also a substantial reduc- 
tion in investment required in machine tool 
equipment. Many times this permits a shop to 
do a job with equipment already available and 
eliminates need of additional investment. 

The reader will also notice that these heavy 
saddles were welded into a rigid structure with 
very little warpage by following the welding 
sequence described in detail by the author. In 
fact the warpage at the bottom of the base was 
much less than had been anticipated. 
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ANOTHER ACHIEVEMENT OF SCIENCE AND ENGINEERING 
MADE POSSIBLE BY LINCOLN ARC WELDING. 





o 


55-foot Antarctic ““Snow Cruiser’’, designed by the Research Foundation of Armour Institute 
of Technology, Chicago, Illinois, made possible by Lincein “Shield-Arc” welding. 


THE ANTARCTIC “SNOW CRUISER”, 


entirely Lincoln arc welded, will enable scientists to explore more ter- 
ritory in a month than all previous Antarctic expeditions combined. 











Arc welding—the ultimate in strong light-weight construction— 
made the “Cruiser’s” 5000-mile exploring range possible. Con- 
ventional construction would have cut the cruising range 1 mile 


for every 2 pounds of added weight. 


For least weight, greatest strength, utmost resistance to impact at sub- 
zero temperatures, “Snow Cruiser” construction required welding. 
The builder used Lincoln “Shield-Arc” welders and electrodes 


exclusively. 


ARC WELDING IN THE ANTARCTIC! 


Vital in the “Snow Cruiser’s” construction, Lincoln “Shield-Arc” 





Arc Welders building the “Snow Cruiser” at The Pullman Standard Car 


welding will safeguard the mammoth vehicle in the Antarctic. A Manufacturing Co., Chicago, Illineis 
Lincoln “Shield-Arc” welder and complete kit of Lincoln elec- 
trodes will be permanently aboard. All-purpose arc welding will 
stand ready to repair broken or worn parts, fabricate miscel- 
laneous equipment, cut metal, charge batteries, and—in emer- 
gency—supply current for lights and machine shop power tools. 


Lincoln “Shield-Arc”’ Welding Can Help You Too:— 
You may not build a “Snow Cruiser”, nor put the arc in 
Ant-ARC-tic but you can benefit no end from “Shield-Arc” weld- 
ing . . . Reduce weight, lick tough design problems, build better 
products, cut manufacturing costs, keep your plant in A-1 shape 
at lowest maintenance cost. 





the “Snow Cruiser” with complete kit of Lincoln electrodes 


Find out about the benefits of “Shield-Arc” welding today. 
Consult your nearest Lincoin office or mail the coupon. 
















Tell me how Lincoln “‘Shield-Arc’’ welding can increase 


THE LINCOLN ELECTRIC CO., Dept.CC-649, Cleveland. 0. 
profits. (Bul. 4:2. 


Name Position 





Comparv 





Address 





City 
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Lincoln 200-ampere belt-driven arc welder permanently installed aboard 








Fig. 38—All-welded earth- 
moving scraper and power 
made 
standard rolled steel 
bars and plates. 


control unit 


shapes, 


Engineering department 


control of the 


Arc Welding 
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*% Part 3—Accurate templets needed for 
mechanical flame-cutting — Hydraulic 
presses and bending brakes reduce 
amount of welding needed—FPre-stress- 


ing will correct distortion 


By WALTER J. BROOKING* 


Engineering Department, R. G. Le Tourneau, Inc., Peoria, Ill. 


F THE SHOP is supplied with ac 
curate, simple, complete drawings 
of the parts it has to produce ; and if 
e engineering department will fur- 
ish accurate templets for all odd- 
haped or cut parts to the shop, its job 
S to produce the parts correctly. The 
lost important of all of the shop's 
tools are accurate prints and templets. 
if they have them, the rest of the job 
lepends upon the skill of the workmen 
nd the limitations of their equipment. 
For making square cuts on shapes 
nd bars on a mass production scale, 
hacksaw can cut square with an ac 
iracy of , 


plus or minus 1/32 in. 


rst section of author's article w 
gust. 1939 issue 


s published 


s published wu 
pages 19-21 Second 
September, 1939 issu 


sectior 


pares 


Square cutting of plate in shops 
equipped with shears depends only 
upon careful measurement and good 
clamping to avoid slipping as the blade 
shears the piece. 

Irregular shapes can be cut accu 
rately from plates by hand with the use 
of accurate templets and careful han 
dling of the oxy-acetylene cutting 
A multiple-torch, mechanical 
flame cutter such as shown in Fig. 30 


torch. 


cuts 3 pieces for nearly the cost of one 
and does a smoother job than can be 
lone with a hand torch. Accurate tem 
lets and careful operation of the ma 
chine avoid bad fits. Occasionally the 
shape of the part is such that the heat 


ing incident to flame-cutting distorts 


it, in which case the use of the propet 





Process 


sequence of cutting may eliminate the 
trouble; or a hydraulic press, such as 
shown in Fig. 31, can be used to 
straighten the parts. 

The use of a hand torch to make ir- 
regular cuts on angle iron, channels, 
pipes or beams is very effective, and 
can be accurately accomplished if good 
templets are available. An accuracy of 
1/16 in. on each end can be expected, 
but at least 1/16 in. on each end should 
be allowed for a fit-up. A perfect metal 
to metal fit up is not obtainable by the 
flame-cutting method. 

Parts which are cut to length and 
rolled or pressed round as the three 
bands shown in Fig. 32, an all-welded 
eear, must be cut to length accurately. 
The heavy small band in the fore- 
ground is the hub of the gear. It is 
pressed hot into the ring shape in the 
hydraulic press and the seam is welded. 
lf it is cut short it won’t clean up when 
machined. The small ring leaning on 
the gear band is a good example of 
the fabrication of a smali ring by roll- 
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ing a bar into a ring and welding the 
ring, 

The wide disc of the gear shown in 
ig. 32 is regularly made from a piece 
of scrap left from another piece of 
equipment. The center is punched out 
in the punch press and the dise itself 
then cut out with a mechanical flame 
cutting torch. Care must be taken to 
keep the outer diameter concentric 
with the inside diameter. 

One very effective method of shap 
ing parts is by pressing them, either 
hot or cold, in a hydraulic press. The 
about it 
which result in bad fits at times. Worn 


method has some features 


(lies may cause enough variation in the 
parts to require special fitting of parts 


which join the pressed part. Fizure 


Fig. 31—A 500-ton capacity all-welded 
hydraulic press used for mass production 
forming of parts to be unified by welding. 








ig 
fm") 


suey iii}! 


7 


Fig. 30—A triple torch 

mechanical flame - cut- 

ting machine which cuts 

three pieces from a plate 
at one time. 


Fig. 32—A 13 in. all- 

welded gear showing 

the welded blank and 
its component parts. 


33, which shows the component parts 
and one view of a finished, but unma 

chined cable reduction sheave wheel, 
shows a large main plate which is 
pressed hot in one draw in the 500-ton 
hydraulic press shown in Fig. 31. Wear 
on the die, temperature variations at 
the time of pressing, and variations in 
thickness of mill-run rolled plate cause 
enough variation in some of the plates 
to necessitate trimming of one or more 
of the four curve-sided gussets (used 
as spokes) lying on the floor. Careful 
regulation of the temperature of press 

ing and careful use of the die will re 

duce this variation to a minimum how 

ever, and the strong, light weight, high 
quality finished product shown in Fig. 
34 can be produced at a profit. 

\ bending brake can eliminate large 
amounts of welding by bending one 
piece to a shape, instead of using two 
flat plates welded together at the de 
sired angle. If the bends are not made 
accurately, however, the resulting gap, 
overlaps, or other irregular fit-ups may 
be costly. The care exercised in bend- 
ing parts is the factor which deter- 
mines the accuracy of fit-up. 

In all of the cutting and shaping of 
parts for welding, if the machinery and 
tools used by the workman are in good 
condition, the human element is the 
important factor. The care exercised 
by the man who cuts or processes the 
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parts strongly influences the pro 
loss on the job. 

One of the elastic features of t! 
welding method of manufacture 
many parts can be partially or 
pletely machined before being 
into the complete structure. Car 
layouts and accurate drilling, b 





turning, or other machining prox 


reduce occurrence of bad fits to 
imum. Drilling jigs 


~ 
1 


which autor 


ically locate the holes in a piec 


ed. “ee 


awe? 


the correct points of reference hel) 


cut costs and prevet bad fits wi 


necessitate extra work or even 





ing of the parts. 

The actual setting up and wel 
of parts on a mass production scal 
volves a very important problet 
of accurately placing the parts 
lation to one another and holdit 
there during welding. It has 
found that parts which are cut 
fectly and fit properly may be 
gether in such a manner that 
sulting structures are useless 
be reworked in some way. Fixtu 
can usually be made in which parts ¢ 
be placed easily, clamped in place 
tack welded together with no meas 
ing and a minimum of study 
adjustment. The simpler and neat 
fool-proof the set Ww 
made, the cheaper the productio 
parts will he. because the 


automatically be brought into their « 
rect relationships 


Bad Fits Due to Welding 


The great heat of the electri 
often causes a warping and distort! 
of structures during fabrication. The 
are many ways of combatting such di 
tortion, and some study of the stru 
ture in the experimental stage w 


usually yield information which 


be used to avoid excessive distorti 











as 


One method which is cheap and very 





effective is demonstrated by the plate 
which is leaning on the square in Fig. 
35. The same plate is shown welded 
into a structure, with the plate setting 
parallel to the one leaning on the 
square. A bend of % in., shown as an 
offset by the square’s straight-edge is 
pressed into the plates before welding. 
The draw from the welding is enough 
to straighten the plate, as shown in the 
illustration, so that the entire front 
surface of the plate can be faced off in 
a lathe with removal of very little 
metal. 


The same method, applied on a 


Fig. 33 — Component 
parts and the finished 
structure, an all-welded 
cable reduction sheave 
wheel. Careful cutting 
and processing and ac- 
curate fitiing are essen- 
tial to profitable produc- 
tion of this type of struc- 
ture, because of the 
many curved parts. 


remains the same. When the clamps 
are released, the structure comes out 
almost straight, as is shown by the 
one in the illustration. (The clamp is 
loose, and the distance from bottom 
edge of structure to top of square bars 
on fixture represents approximately 
the amount of distortion which weld- 
ing would cause. ) 

The hydraulic jack press, mounted 
on a rolling frame on a rigid steel bed 
plate shown in Fig. 37 is another very 
effective device which can be used to 
press large parts into shape if they are 
distorted from welding. The picture 
shows a side structure such as is shown 





Fig. 34—Front and back view of completed cable reduction sheave wheel shown in Fig. 33. 


arger scale is shown in Fig. 36. The 
main side structure of an earth-moving 
unit is shown on the fixture in which 
tis set up and welded. The curve in 
the main beams of the fixture repre- 
‘ents the degrees of bow which the 
velding of the structure will produce. 
Che parts are clamped to the fixture by 

eans of about 10 clamps such as the 
ne shown. The frame of the fixture is 
trong enough so that when the struc- 
ire is welded, the bow in the fixture 


in Fig. 36, ready to be pressed. A hy- 
draulic press serves the same purpose 
for smaller parts. 


The effect of bad fits on a control 
naturally depends upon the amount of 
irregularity in the fit-up. The engi- 
neering department must put symbols 
on the prints which cover the normal 





Fig. 35—The % inch offset pressed in the 

plate leaning against the straight edge is 

drawn out by the welding, leaving the 

plate on the completed structure (shown 

beside the bent plant) straight and flat 
for machining after welding. 


fit up, and the extra work involved 
in using badly fitting parts on each job 
becomes a problem for the judgment 
of a representative of the engineering 
department or a trained shop man. In 
either case, the relative number of bad 
fits per order of equipment should be 
small, so that the control of the irregu- 
larities becomes a relatively small mat- 
ter. Each badly fitting set of parts 
should be studied and the cause for the 
bad fits eliminated in the prints or sys- 
tem of production of the parts, so that 
the future orders of the same equip- 





Fig. 36—The curve in the beams of the fixture is about equal to the draw of the welding on the 
structure. The large clamp is loose, and the structure, which is finished, is nearly straight. 
though it was bowed to match the fixture during welding. 
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Fig. 37—-A hydraulic jack press mounted on a frame which can be centered over any part of 
a face plate, used in removing distortion caused by welding on large flat structures. 





- 
3. 


Pry 


Fig. 40—A “rooter’—all-welded unit for breaking up the top 2 feet of surface for earth moving. 
The power take-off unit on the tractor is also completely arc welded. 





Fig. 41—An all-welded 30 cu. yd. capacity scraper and a tractor whose transmission, frame, 
cab and accessories are arc welded. 


ment are free from that particular bad 
fit. 

The proof of the effectiveness of the 
control of welding by the engineering 
department is to be seen in examples 
of all welded machines shown in Fig. 
38 to Fig. 41 inclusive. Figure 38 is 
a tractor drawn earth-moving unit 
powered by an all-welded power con- 
trol unit. Figure 39 is a 40-ft. all- 
welded tractor crane shown carrying 
an all-welded scraper. Figure 40 is an 
all-welded “rooter” used for breaking 
and tearing up the surface of the 


ground to a depth of over two feet. 
Figure 41 is a 30-yd. capacity all- 
welded earth-mover drawn by a trac- 
tor, whose transmission, wheels, cab, 
frame and accessories are ofiall-welded 
construction. All of the illustrations 
show the great freedom of design 
which is possible with welded construc- 
tion, and yet all have been profitably 
produced and are on the competitive 
market today. The accurate control 
exercised from the engineering depart- 
ment during production of these units 
plays an important part in their profit- 
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Fig. 39.—An all-welded 40 ft. tractor 
crane in the process of moving an all- 
welded scraper. 


able manufacture, because it replac 
all guesswork and rule-of-thumb pri 
cedure with complete specifications f 
all processes. The result is a unifor 
product, standardized throughout, it 
corporating the best materials, fine 
workmanship, highest quality and at 
tractive appearance with the low 





cost. This is the essence of mode 
manufacture. 
» « 
JOIN THE 


AMERICAN 
WELDING 
SOCIETY 
























Welded steam-jacketed mixing kettles with 
agitator mechanisms. Photo (Leader Iron 
Works, Decatur, IIl.). 
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A “twin motor” for electric 
locomotive drive with fab- 
ricated frame. 








Economy and light weight 


achieved by arc welding 


Railway Motor Frames 





* Twin motors for Pennsylvania Rail- 
road's newest electric locomotives 
fabricated by arc welding—Weight ZS 
reduced to 12 Ibs. per hp. pair-wise pear 
welded to form a homogenous struc- 


By L. D. JENNINGS ture. The body of the frame (Fig. 1) 

Manufacturing Engineer, Generator Works Dept., Westinghouse Electric & Mig. Co. is made fre m two rolled cylinders or 
East Pittsburgh. Pa. barrels which are fastened to the spec- 

tacle shaped ends by means of tongues 

on the cylinders. The tongues fit in 








ECAUSE THEY OFFERED ingenuity 

of design, ease of fabrication 
and high strength from low cost struc- 
tural plate, arc-welded structures were 
adopted for the 770-hp. twin motors 
driving the Pennsylvania Railroad’s 
newest giant, locomotives. This fabri- 
cated construction eliminated expen- 
sive forgings, dies and patterns and 
helped to reduce weight to 12 Ibs. 
per hp. 

Included in the arc-welded fabrica 
tion were the motor frame, the quill 
bearing cap, the end housings, the 
rocker ring on which the brush-holders 
are mounted, the drive quill and the 
gear case of each compact, high-rating 
motor, 





The frame is composed of 115 indi Fig. 1—Fabricated arc-welded twin motor frame. 
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Fig. 2—Drive quill fabricated by arc-welding from pre-formed plate. 


machined grooves of the inner faces of 
the ends. These ends are flame cut, 
two at a time, using a magnetic tem- 
plate to guide the follower of an oxy- 
hydrogen cutting machine. The braces 
for the frame supports are cut in a 
similar manner. This method of pre- 
paring irregular shaped details is most 
satisfactory, in that several pieces of 
one item may be cut simultaneously 
and the pieces flame-cut from a given 
template are identical; thus consider- 
able saving is realized by multiple cut 
ting and the assembly is simplified 
with accurately cut details. 

A welding fixture is employed to 
assemble the frame. An end plate is 
placed face down on centering plugs 
in the fixture. The rolled barrels are 
put upright in machined grooves of 
this plate. The other end plate, with 
similar grooves in its inner surface, 
is fitted to the opposite end of the cylin 
ders. The remaining parts are readily 
placed with the aid of locating pins and 


blocks. 


. The complete assembly is tacked to 





gether and then placed on a welding 
manipulator and welded. All the weld- 
ing is done in a down-hand position 
with the aid of the manipulator. Heavy 
3/16- and 
welding electrodes are used. Outside 


coated 4-in. down-hand 





Fig. 3—Fabricated end housing and rocker ring for twin motor. 
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welds are 3@-in. fillets applied 
pass with %-in. electrodes, and in 
supporting bars are fastened wit! 
gle pass %4-in. fillet welds de 
with 3/16-in. 

welding fixture decreased th 
bly time 60 per cent under a “sq 


pe 
electrodes. Us 


e 


and scale” method of assembly, and 
manipulator equipment decreas 
welding time 20 per cent 

Power is transmitted from the 
rotors of each frame to the locon 
drive wheel by means of a hollow cy! 
der with a heavy flange at each et 
commonly called a quill (Fig 
Because it acts as a drive shaft, 1 
ing in bronze bearings with the flang 
serving as thrust collars, the fillet 
in the corner must have a polished s 
face absolutely free of defects 


Fig.4—Automatic weld 
ing of fabricated end 
housings. 


Formerly, quills were made of seal 
less tubing, or forgings, but it was 
found that a quill could be manufa 
tured more economically by arc-we 


ing. The body of the quill, partiall 
rolled from structural steel plate 1% 
in. thick, is made into a cylinder by 
hot pressing with a forming di \ 


40-deg. U-type weld preparation 1s 
milled at the longitudinal parting seam 
and welded solid with 

, 4-in. welding electrodes 


neavy coatet 


The flanges are flame cut—two at 
time—from steel plate, rough-bored 
and shrunk upon the rough machine 
quill body. A vee weld is made at th 
ends of the quill to join the outside o1 
the flanges to the quill body. A vee is 
then machined where the inner face o! 
the flanges joins the outer surface of 
the barrel. This assembly is placed ot 
a 45-deg. rotating table, flange down 

















that the latter vee can be filled with 
ld metal. The weldment must be 

e of any surface holes when it has 

en machined and polished. Proper 

oice of welding electrodes, correct 
elding technique, and suitable equip- 
ent make it possible to produce a quill 
high quality, considerably cheaper 
in the forged type. 

The end housings (Fig. 3) previ- 
usly were made from rolled forgings. 
\re-welding is now more economical 
ach fabricated housing is made from 


, dise 34-in. thick, a 3-in. hub, and a 


» 


rolled ring of l-in. square cross-sec 
tion, all welded together. The discs ar 
flame cut and are given the required 
contour 1n a large hydraulic press with 
a special forming die. The hubs are 
flame cut and rough turned to facilitate 
the assembly of the disc to the hub. 
This assembly, together with the ring, 
is placed on a welding manipulator and 
welded automatically with '4-in 
shielded wire (Fig. 4). All welds are 
¥g-in. single pass. Automatic welding 
reduced the welding time compared to 
hand welding 37 per cent. 


« 


Welded Air Chambers 
For Chicago Subway 


* In connection with the building of 
Chicago’s new subway, it was neces- 
sary to provide emergency air cham 
bers, located above ground at intervals 
of 4 mile. These are for the purpose 
of emergency exits in case a fire, ex 
plosion, or a cave-in should develop 
in the subway tube during construc- 
tion. In other words, an accident of 
some nature might block the working 
entrance and the tunnel diggers would 
be trapped in the tube. As shown in 
Fig. 1 an emergency air chamber is 
built by bolting 13 welded sections 
together, using a heavy rubber gasket 
In addition to the 
loor frame at the end of the chamber 
there are two intermediate door frames 


between sections. 


inside so that workmen can make their 


Fig. 2—One of th? 
welded sections which 
will have a door frame 
bolted to it. These door; 
permit tunnel workers 
to escape in an emer- 
gency. without releasing 
air pressure in the 
tunnel. 


Fig. 1—Emergency air 
chamber for protection 
of tunnel workers on 
on State St. subway. A 
total of 13 welded sec- 
tions are bolted together. 





under- 
ground air pressure. In leaving the 
tunnel, the men enter an intermediate 


escape, without release of 


chamber and close an air door, be- 
fore entering the chamber immediately 
adjacent to the exterior door. 


One Longitudinal Seam 

The individual sections were fabri- 
cated by welding 4¢ in. plate 48 in. in 
width to form cylinders 5 ft. in diam- 
eter. Only one longitudinal seam was 
employed. For purpose of reinforce- 
ment, three circularly bent angles were 
used as stiffener rings, one in the 
middle and one at each end of the sec- 
tion. These end angles were provided 
with 57 bolt holes, 54 in. diameter. 


Construction views are shown in Fig. 
2 and Fig. 3, which were taken in the 
shop of Western Welding & Boiler 
Repair Co., 1432 W. Lake St., Chicago, 
who built these chambers for the Chi- 
cago subway project. 











Join the 
AMERICAN 
WELDING 
SOCIETY 


For further information write to 
headquarters: 


33 West 39th Street 
New York City 








October, 1939 — THE WELDING ENGINEER — 23 




















Cable saddle 

we'ding of 

s'ab and base 
(Bethlehem 


New Tacoma Narrows 


bridge uses 


fitted up for 
ribs, trough 
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Welded Cable Saddles 


* Details of design 


and shop fabrication 


of heavy welded structures which will 
sustain cable loads of 10,800,000 lbs. each 


By JONATHAN JONES 


Chief Engineer, Fabricated Steel Construction Division, Bethlehem Steel Co., Bethlehem, Pa. 


T IS BELIEVED that the cable saddles 
of the Tacoma Narrows Bridge 
(Washington) represent the first de- 
parture in the United States from the 
use of steel castings, and the first use 
of welded structural plate, for these 
heavy and rather complicated pieces. 
This is a highway bridge of 2800 
ft. span, carrying a 24 ft. wide re- 
inforced concrete roadway slab, and it 
requires two parallel-wire cables of 17 
in. diameter each. The vertical reac- 
tion of each cable upon its saddle, from 
dead and live loads, is 10,800,000 Ibs. 
Each cable is to be spun in 19 strands, 
and each strand will be spun outside 
the saddle and transferred into it when 
completed. As on the Golden Gate 
Bridge, a cross section of the cable, 


before compacting, will show the 19 
strands in a hexagon with its apieces 
up and down. The hexagon will how- 
ever not be quite regular, as measures 
will be taken to so place the strands 
that the compacting into a circle will 
require less displacement of wires than 
in the case of a true hexagon. This 
feature accounts for the novel shape 
of the cable trough, in the saddle, as 
shown in the cross section Fig. 2. 
One of the major problems in the 
saddle design was the transfer of each 
cable load to all principal elements of 
its tower leg. The tower legs are cruci- 
form, four square steel shafts being 
assembled to form a cross of five cell 
spaces, as shown in Fig. 1. The width 
over the tower web plates, transversely 
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of the bridge is 13 ft. 1% in., of whic! 
3 ft. 6 in. is the width of the central 


cell. 


At one stage it was proposed 
make the saddle a casting 3% ft. in 
width, or as wide as the central cell, 
and to load the remainder of th 


column top by means of a transverst 
grillage. This grillage, however, was 
difficult to design in any reasonabl 
depth, since its deformation would de 

feat the purpose of fully loading th 
outermost column webs. A saddle with 
ribs extending out 5 ft. 10 in. to each 
side proved too deep and heavy to be 
practical. 

A compromise was adopted, wher« 
by the saddle width was made 10 ft 
leaving part of the two lateral column 
cells not covered. Deep diaphragms 
built into these cells, at the extremities 
of the saddle, served to distribute satis 
factorily over the remainder of the 
column material. 

This determined a saddle cruciform 
in plan, 10 ft. wide over the central 
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PLAN OF TOWER /TOP AND SADDLE 


Fig. 1—Plan of tower top showing the 
outline of the cable saddle and how it is 
placed to distribute the load. 


« Chip out root of single J weld 
weld and grind smooth 
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HALF SECTION B-B 


HALF SECTION A-A 


Fig. 2—Cross-sections of welded cable 
saddle. Note use of A.W.S. weld symbols 
to control shop welding. 


third of its length and 4 ft. 2 in. wide 
fore and aft. The 10 ft. width neces 
sitated a depth of slightly over 3 ft. 
from bottom of cable trough to under 
side of saddle.. The saddle length of 
13 ft. 9% in. conformed to the tower 
design and gave a satisfactory bear- 
ing pressure for the cable wire in the 
saddle trough. 


Reasons for Welding 


\t this stage the decision was made, 
without making comparative cost esti 
mates, to weld these saddles instead of 
casting them. There were several 
valid reasons. The metal is of radically 
varying thicknesses, which on other 
bridges has made it difficult to secure 
sound castings. The pattern is costly. 
(he amount of money tied up in the 
chance of losing a casting through mis 
haps is very large. The time element 
seemed to favor the weldment. And 
hnally, if one casting should be re 
jected, the time required to replace it 
would wreck the schedule for comple- 
ion of the bridge. 

Another factor would have imter- 
fered with the use of castings, but 


could be overcome in the case of weld 
ments, namely the machining of the 
cable trough. It has been customary 
to set the castings on a side in a boring 
null and sweep them on a circular arc 
past a fixed tool stand. At the time this 
bridge was fabricated there was no 
boring mill known to be available that 
had sufficient height to accommodate 
these 10 ft. wide pieces in the up 
ended position. This fact not only 
eliminated castings of the adopted 
cruciform shape, but it had a major 
influence on the welding procedure. 

In the cross-section, Fig. 2, the ele 
vation, Fig. 3, and the plan, Fig. 4, all 
details and all dimensions have been 
eliminated except those defining the 
inain elements of the piece and the 
main welds. All covers, gaskets, end 
hoods, beacon supports, and hand-rope 
attachments, have been eliminated as 
not pertinent to the present ce scrip 
tion. The sequence of manufacture 
was as follows: 

1. The cable trough rolled slab 8 in. 
thick was curved at a low red heat to 
the 16 ft. radius under a 7000-ton hy 
draulic bending press. 

2. The 2 in. vertical stem piece was 
machine flame cut at its upper edge 
both for radius and for double vee 
hevel, the depth being over-size. 











if Min 








ihe stem was welded to the un- 
derside of the trough slab (weld A) 
with a full reinforced butt weld. 

4. The T-section thus formed was 
rough-machined for the slab sides and 
the cable trough. For this operation, 
the four T’s were up-ended so that the 
trough and the stem piece lay in a 
horizontal plane, and were mounted 
inside the track of a floor-type boring 
and facing mill ordinarily used for 
machining tunnel lining segments. A 
tool carriage traveling 360 deg. on the 
circular track then cut the external cir- 
cular work on the four trough slabs. 

5. The T-sections were then stress- 
relieved. The maximum change of 
dimension found to result from this 
treatment was 1/16 in. This was the 
only stress-relief given to any part of 
these saddles. For weldments of such 
size a final stress-relief would seem 
to some designers to be advisable; 
stress-relieving would however have 
carried with at a final machining to 
accurate dimensions, and this, for the 
reason state above, could not be ac- 
complished on any available equip- 
ment. It is however believed to be the 
consensus of opinion that for the 
nature of service to be performed by 
these saddles, a general stress-relief is 
not important. What is important, ts 


Fig. 3 — Half vertical 
section and half eleva- 
tion of cable saddle. 
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that the dimensions of the trough, once 
established, be not greatly warped by 
subsequent welding. 

6. The T-sections were taken back 
to the boring mill and given their final 
machining. This was somewhat exact- 
ing, as at each end of the circular arc 
there run-off curves shorter 
radius, not shown in Fig. 3, producing 


are of 
a flare in the horizontal as well as the 
vertical plane. 
included the 
welds E. 


This final machining 

grooves for the side 

7. The bottom edge of the stem 
piece was machine flame-cut and dou- 
ble-vee beveled for the full butt weld 
to the base plate (Weld B). 

8. The 1% in. base plate (10 ft. x 
13 ft. 914 in.) was ordered 2 in. thick 
to allow % for a final bottom cut. 
This also permitted waste from base 
plate to be used for some of the 2 in. 
thick bracket plates. The base plate 
was furnished flattened at the mill and 


was not pre-machined before 


as 
sembly. 

This plate was solidly bolted down 
(in the shop) toa 10 ft. x 15 ft.x9™% 
in. cast steel surface plate weighing 
about 44,000 Ibs. which in turn was 
mounted on a trunnion device for po 
sitioning the welding. 
of cable 
groove and stem piece was mounted 
on the base plate and tacked. All trans- 


9. The pre-assembled T 


verse bracket plates, 9 on each side, 
were flame-tailored to fit around the T 
in the right relationship, and with the 
proper groove, for welds D ; also along 
the base slab. 

These were, it will be noted, full tee 
butt welds with reinforcement. In the 
case of the wider brackets reaching out 


Cable saddle positioned 
on face plate for down- 
hand welding of trough 
side plates. Photo (Beth- 
lehem Steel Co.). 


to the 10 ft. width, horizontal shear 
is developed between bracket and base 
of an intensity requiring this full butt 
weld; for the narrower brackets the 
computations that fillets 
would suffice, but butts were used to 
keep all joints of the highest stand- 
ard. At this stage of erection, the ver- 


indicated 


tical 24% in. side plates enclosing the 
trough were not placed ; the uppermost 
part of the bracket plates was pur- 
posely shaped to extend somewhat into 
the space which these side plates would 
later occupy. 

10. Welding was now commenced 
at the bottom and brought up toward 
the trough, to minimize pulls on the 
latter. Welds were positioned, and flat 
position, high-heat used. 
Most of the heavy welds were made in 


electrodes 


step-back sequence, the full number of 
passes being built up in short lengths 
with intervening gaps for later closure. 
The resulting assembly showed no dis- 
tortion of the machined cable groove. 





11. A cutting torch on a track 


cut the upper ends of the side | 


— 
| 


plates to the exact vertical plane o{ 


outside face of the 24 in. 


plates. 


vertical 


12. The side plates were then ta 
in place and welded. They were he: 
braced across, and were also supp 
by the tops of the side brackets. 


cause this was a 2% in. unsymmet: 
weld (Weld E), it was the one con 
ered most apt to produce unman: 


able warpage ; the maximum variat 
across the tops of the side plates y 


however, the negligible amount of 


in. The cover plate, not shown in | 


figures, was tap-screwed in place wit 


out difficulty from this warpag: 


13. The final assembly oy 


operati 


was to insert between the transve1 


bracket plates, the longitudinal stiffer 
ing plates, and to connect them wit 
fillet welds. These end fillets, being of 
1 in. leg, exerted considerable pul 


and at the top of the wide brackets th 


pulled the latter in very slightly, this 
being the only spot in the entire as 
semblage where any warpage was o! 


servable by the naked eye. 


14. The warpage of the bottom 


the base slab was much less than ha 


been allowed for, and a 3 
brought all into a plane. 


5/16 in..of height is negligible o 


of a 450 ft. tower. 


The width of 10 ft. 


somewhat with the intended positions 
of the temporary footwalk ropes fo 


cable construction. 


Inte 


16 in 


The 


extra 


n te 


te! 


brackets, and coupling sockets cast 


place before the saddles were s 


The design of these 


] 


worked out by close co-operatio1 


tween the Washington Toll Bridg 


1 
i 


{ 





Close-up showing “single J" welding grooves for trough side plates. Photo (Bethlehem Stee! Co.). 
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Wa 
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These were ther 
fore threaded through holes in the sid 


hipper 


saddles 














rity, through Clark H. Eldridge, its [hese saddles were made in the across the top approximately 40 in, 
lige engineer, and the engineering Welded Products Shop of our com 
manufacturing departments of pany at Bethlehem, Pa. The finished 


thlehem Steel Co. For structures weldments weighed 15 tons each as 


long and to a depth of about 4 in. An 
attempt had been made to repair the 
casting by studding and are welding, 


h as these there cannot be a design shipped. The first pair were shipped — yt these repairs did not stand up in 


til there is a mie manu fac in ire¢ — utter 7 general prin service. When permission was ob- 
ing@ practice and welding sequence ; ciples of the design and process were : . 
ng pra os : : ~ tained from the works manager to at- 
ese were mutually adjusted to give — established firmly enough to order the aaah ; 
et ha ; Py. a tempt the repair of the anvil base by 
entirely satisfactory product. rolled material from the mill BEN z 
: , oxy-acetylene welding, it was neces- 
sary for us to chip out the previous are 
— welded deposits in order to reach solid 


metal. The huge casting was then pre- 
heated, using natural gas. It was nec- 


Anvil Base For 60 -Ton Forging essary to heat the casting for 24 hrs. in 


order to soak heat into the center of the 
m ° huge base and produce a condition fa- 
Hammer Rebuilt By Gas Welding vorable to the maintenance of a high 
temperature in the vicinity of the weld- 
ing area. 


By J. H. ZOOG" 
Type of Equipment Used 
Three welding torches with 12 in. 
* A really “hot” job of welding was — sizes of anvils to be inserted into the extensions (Airco Style 9800 with 


involved in the repair of a heavy cast- groove. Style 4—2 Flame No. 10 Tips) were 
iron anvil base for a 60-ton forging Examination of the broken ledge employed on this repair job. Two men 
hammer in a Pittsburgh steel plant. disclosed that it had cracked clear welded at one time, while the third man 


[Three men were required to do the 
oxy-acetylene welding and to maintain 
the big casting at the pre-heating tem 
perature. Each operator was relieved 
at 10 min. intervals, because of the 
tremendous amount of heat radiated 
from the heavy base and the welding 
torches. It required 15 hrs. of con 
tinuous welding to complete the job. 


Size of Anvil Base 
This heavy anvil base was 10 ft. 
high, 5 ft. wide and 40 in. deep at the 
top. The dovetailing groove was tap 
ered from front to back, to permit use 





of tapered keys. This allowed several 


Applied Engineering Department Air Reductio Fig. 2—-Cylinders were manifolded for oxygen and acetylene. Total oxygen used—4400 cu. ft.; 
es Co., Pittsburgh, Pa total acetylene used—-4250 cu. ft. Photo (Airco). 


used his oxy-acetylene torch to main- 
tain the preheating temperature. 

(he importance of getting a good 
heat into the casting, before any weld 
metal was deposited, can hardly be 
over-emphasized. In this case we 
played the three Style 9800 torches on 
the top of the casting, or area where 
the weld metal was to be deposited for 
nearly half an hour before any weld 
metal was laid down. If this precau- 
tion had not been taken, the first layer 
of weld metal would likely have been 
very hard and brittle from the chilling 
ctfect of the base metal. In other 
words, it was necessary that the cast- 


| ¢ be brotigh a red he: 
Fig. 1—Welding crew at work on anvil base. This job required 15 hrs. of continuous welding. mg - ae it up to a red heat for at 
Photo (Airco). least four to six inches from the actual 
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welding area to prevent this chilling 
etfect. 
Three-cylinder manifolds were used 


for the acetylene supply, and _ five 


cylinder manifolds for the oxygen 
cylinders. The metal deposited to build 


up the broken dovetail ledge was 250 
Ibs. of Airco 3¢-in. No. 10 moly-nickel 
cast-iron rods. 


lbs. 


hours each for 6 welders and 2 help 


\tlas flux used was 11 
The time for welding was 15 


ers. 


ft... 


Oxygen consumed was 4400 cu. 
and acetylene, 4250 cu. ft. 


Economic Savings 


\ new anvil base casting would have 
cost $3600, plus $1400, the estimated 
cost of removing the old castine from 
its concrete base. In addition it would 
have been necessary to resort to a spe 
cial crane to install a new base casting 
of this size, which additional cost was 
estimated at $1200, making a total cost 
of $6200. Subtracting an estimated 
scrap value of $600 for the cracked 
anvil base, we estimated that the net 
cost of a new casting would have been 
$5600. The broken casting was re- 
paired at a cost for labor and materials 
which was but a fraction of the cost 
of a new piece. 


Fig. 3—The start of oxy- 
acetylene welding. Note 
use of carbon blocks to 
hold contour of dovetail 
design. Photo (Airco). 








Some Practical Suggestions 
For the Job Shop Owner 


By DAN E. RANDALL* 


*® A job shop should establish a min- 
imum price and stick to it. Some shops 
have a 50 cent minimum while others 
have none at all. For a shop doing 
most of its work with the are a 35 cent 
minimum is a fair one to both cus- 
tomer and shop owner. If the job is so 
small as to come under that price it is 
good business to make your customer 
a present of it. You will get its value 
back in good will many times over. 
Costs, plus wages, plus a fair profit 
make a good business, which will also 
return a profit to your customer. 

The men employed by a commercial 
job shop can either be its greatest asset 
or a liability. In the first place they 


Welding Shop Proprietor, La Crosse, Wis. 








Fig. 4—Here is how the 
cast-iron hammer base 
looked after welding 
was completed. Photo 
(Airco). 
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must be thoroughly competent 
ment both with oxy-acetylene and 


tricarc. They must be equally at hi 


white metal with the torc 
stainless steel 


welding 
welding 


with the 


If the proprietor sends them out or 
job, they must be able to weld a pi 
a boiler, flue, a gear tooth, or a ca 


iron boiner section. It is often 


duty to meet the customer, so a plea 


ing personality and courteous mann 
should be one of the qualifications 


Opel 
I 


sisted upon when hiring an 


Sobriety and Honesty 


The facility for close 
should be another qualification as 
as two old standbys sobriety 


esty. 


yf 


and | 


The average welding operat 


estimatl 


having all of these qualifications woul 


certainly be a “star’’ among his 


lows. However, a job shop owne1 


can handle men can take a found 


of sobriety, honesty and good weldi 


: ¥ 
knowledge and in a surprising 
time mould such 
design. The alert shop owner 


1 


an individual to | 


turn learn many new operations at 


methods from the competent operat: 


he is foreed to hire. If the shop 


afford a helper or apprentice he 


be a good investment if proj 


t 


} } 


Cal 


chosen, as he will naturally conform t 


he is trained. 
nel in the modern job shop wi 


1 


the system and practices under w! 


1¢ 


drive both customers and profits fr 
the door, while on the other hand 
skilled and courteous welding operat 


is invaluable to any job shop. 


\ badly chosen perso 
. i 


Ol 


Welding applications are developi 


so rapidly that thoroughly qualified oj 


erators are at a premium. It is 


tru 


that welding schools throughout t! 
country are turning out graduates wit 


Mos 


every degree of training. 


these graduates, however, have mere! 
learned the rudiments of their trad 
To the job shop operator with a flat 
held 


for teaching, this is 
profit that he can explore with 


a new 


t 


} 


wT 











fit to himself and to the industry. 

lr cre are many graduate students of 

ling who would be glad of the op- 

unity to learn advanced welding 

job shop under competent tutelage, 

will pay for the privilege. Many 

he “home town boys” who can af- 

a reasonable tuition fee cannot 

rd to maintain themselves away 

n home, while learning to weld and 

ild quickly avail themselves of an 
ortunity to learn at home. 


Members of the structural steel 

rkers organization see “‘the hand 
writing on the wall” and really want to 
learn are welding at night, or between 
jobs so that they will be in a position 
to carry on in their chosen field. The 
job shop operator who goes in for this 
kind of work need add no additional 
equipment. He can confine his enroll- 
ment to the number of students his 
shop will accommodate and do his 
teaching at night so that it will not in- 
terfere with his regular business. This 
involves little additional overhead and 
secures Maximum service from equip- 
ment. 

Keep Accurate Records 

‘he average commercial job shop is 
hardly large enough to employ the serv- 
ices of a bookkeeper, so it usually falls 
to the proprietor or his wife to keep 
accurate records of the business. For 
this same reason a complicated set of 
books is neither necessary nor desir- 
able. A day book covering every trans- 
action, including cash received and 
paid out, and ‘all charge accounts, 
should be kept handy at all times. It is 
an easy matter when busy to neglect 
putting down a transaction, and that 
one item may mean the difference be- 
tween profit and loss on the day’s busi- 
ness. If materials are bought on open 
account, a purchase ledger should be 
kept so that invoices can be checked 
against it each month; otherwise you 
may pay for something you have never 
received. 

These daily transactions should be 
transferred to a ledger and all accounts 
receivable and payable posted up to 
late. An itemized sheet of disburse- 
ments can also be kept ; breaking them 
ip into material costs, advertising, 
rent, insurance, etc. Thus, at the end 

f the year a complete picture of ex- 
enditures will be at hand, which will 
reatly aid in filing an income tax re- 

rt. Another essential record to keep 

a job shop is a gas tank book. This 

ould show the number and receiving 

ite of each oxygen and acetylene 





tank and also the date it was returned 
empty. This may save considerable 
embarrassment in cost of loss of a cyl- 
inder and will many times save de- 
murrage charges that do not rightfully 
belong to the shop. By balancing the 
books each month the owner knows 
exactly where he stands and can take 
steps to correct any wrong practice 
that may be interfering with the mak- 
ing of a legitimate profit. 

The welding industry has moved so 
rapidly in the past few years that it 
would be fool-hardy to hazard a guess 
as to its future. That it is destined to 
be one of the great tools of the future 
is conceded even by laymen. What 
part the old type of job shop will play 
is easier to forecast. Each year, for 
the past several years, the job shop 


operator has had many of his old 
standard “props” kicked out from un- 
der him. The equipment salesman has 
not only increased his competition 
many times, but has taken his cus- 
tomers away with the same stroke. 
There will always be small repairs to 
be made. But, the job shop owner who 
wants to get back “into the money” 
must not operate a repair shop alone 

he must become a welding contractor 
in the full sense of the word. If he can 
survive this period of stagnation and 
ruthless competition, he will be, 
through ownership of equipment and 
necessary experience, the most logical 
heir to the pipe-fitter and steel worker 
on all welding jobs in his community. 
In that direction will be found the 
profits for the job shop of the future. 


» « 


Rebuilding of Worn Gears 


Is a Profitable Specialty 


By ROBERT LATIMER 


* Replacement of worn, broken, or 


twisted gears with an efficient process 
developed by Herman Flader, presi- 
dent of the National Welding Co., 
Denver, Colo., has been a steady busi 


ness builder for more than 20, years 


Rebuilding of gears 
such as these has been a 
steady business builder 
for National Welding 
Co., Denver, Colo. 


Customers are drawn from many dif- 
ferent types of western industry, in- 
cluding mining, contracting, farming, 
and other trades in the Rocky Moun- 
tain region. 


Heavy gears are refaced to order, 
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replacing lost teeth, or worn sections, 
with a guarantee of ten times as long a 
life as that of the original casting. 
Some of these gears, brought in by 
contractors, are badly worn, others are 
broken and twisted from heavy strains. 
The broken or damaged section is first 
ground out and cleaned with a hand 
grinding wheel and buffed smooth. 
The next step is preheating with a gas 
flame, or in a gas furnace, according 
to the size of gear. Tool steel, cut to 
size, is used to fill in the ruined rim 
section, and is are welded to the rim. 
From 2 to 20 teeth at a time are re- 
placed. They are hardened by the 
regular process of heating in a gas 
furnace to the required temperature, 
and quenching in “fish” oil. The secret 
of making good repair, according to 
Mr. Flader, is to determine the exact 
hardness of the gear, and match it 
perfectly with the replacement units. 
Renewal teeth are first machined to 
size and then hardened. 

Because of the difficulty of carburiz- 
ing a large gear, the Flader process is 
particularly valuable, resulting in a 
gear with a soft, resilient base, and 
giving a combination of toughness and 
durability, with little danger of break- 
age. All types of gears are refaced by 
this company, bevel gears, small trans- 
mission gears, and spiral types. New- 
est of the specialties, and one which 
promises to be an important field, is 
hardening the dipper teeth of shovels. 
Several of these teeth, fitted with over- 
lays of high-carbon steel and heat 
treated to the desired degree of hard- 
ness, have been the means of saving 
one mountain contractor thousands of 
dollars annually. 

Costs for this type of refacing are 
less than half of the original cost of 
the gear when new. As an added guar- 
antee of the quality of his work, Mr. 
Flader asks the customer to forego 
payment until the gear (or other ma- 
chinery ) has been in use for some time 
This insures customer satisfaction. 
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Welding Has Come of Age— 


A Review of Technical Advances 


By J. C. JOUBLANC* 


* If we define welding as a method 
of joining two metal sections so as 
to form a homogeneous mass, our 
story must begin with the blacksmith 
who heated bars or rods to the point 
of incipient fusion and then by apply- 
ing pressure joined them together to 
form a continuous length. Many of 
the phases in the development of metal 
joining processes have overlapped each 
other in their order of introduction. 
For instance, several methods of per- 
cussion welding, such as hammer weld- 
ing and roll welding, were introduced 
within relatively recent years, although 
the principles underlying these proc- 
esses are very like those employed by 
the blacksmith. 

Spot welding, butt, seam, and lap 
welding are modifications of the per- 
cussion method of joining, although 
these employ electric resistance as a 
source of heat. These processes are 
plastic joining—where the metal is 
brought to a sufficiently high tempera- 
ture and joined by application of pres- 


*Chief Metallurgist, 


kee, 1st 


Harnischfeger Corp., Milwau- 


sure. They usually require larg: 
chanical installations and are not as 
flexible as those ‘requiring actual 
sion of the metal without the appl 
tion of pressure. This latter classi! 
tion further divides itself into: gas 
welding, electric arc welding, and tl 
mit welding. 

While the applications of ther 
welding are limited, it offers the pos 
sibility of a higher uniform and hor 
geneous bond between two metal se 
tions. Its chief application lies 
repair work on large castings and 
joining rail sections. It makes uss 
the high temperature attained by th 
thermo-chemical reaction between iron 
oxide and powdered aluminum. The 
process is essentially as follows—a 
suitable mold is built around the mem 
bers to be joined, and a crucible placed 
above it containing the proper thermit 
mixture. When the work is ready, the 
mixture is ignited and the iron oxide 
reacts with the powdered aluminum 
resulting in the reduction of the oxide 
to the metallic state, forming an alu 
minum oxide slag which floats on the 





Automatic welding head for circular work. Note that head uses straight electrodes. 
Photo (Harnischfeger Corp.). 
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A group of welders at work on a structure 
which will! form a part of the power press 
shown below. Photo (Harnischfeger Corp.). 





Four arc welders busy at work on a huge 
24,000 lb. die to be used in a giant power 
press. Photo (Harnischfeger Corp.). 


surface of the highly superheated 
metal. The reaction requires a little 
less than a minute for completion. 
When a complete separation of metal 
and slag has taken place, the crucible 
tapped from the bottom and the 
metal allowed to flow into the mold. 
secause of the extremely high temper- 
ature of the metal at the time it comes 
contact with the sections to be 
ined, complete fusion results and 
pon solidification the weld has much 
€ appearance of a casting. 


Torch welding marked the first im- 
portant step in the development of a 
process which was both flexible and 
economical. Torch welding is still the 
most valuable tool where low melting 
point alloys are used as the filler metal. 

The history of electric arc welding 
begins with experiments conducted on 
electric arc behavior during the first 
half of the 19th century. Davy and 
\rtus investigated the possibility of 
utilizing the electric arc for welding 
1842, the carbon arc 


flame was suggested for soldering. In 


purposes, In 


1880, two Russian scientists, Bernados 
and Slavianoff, experimented with a 
carbon arc, obtaining patents in 1884 
1885. 

The metallic are process, however, 
was not developed until 1889 when 
fundamental patents were granted to 


ee 


Coffin in Detroit and Dr. Zerener of 
Berlin, Germany. In this country, by 
1902, Baldwin Locomotive Works be- 
gan to seriously investigate welding 
possibilities, but it was not until 1910, 
when Gray & Davies attempted to weld 
small generator frames, that an actual 
application took 
Further commercial development was 
exceedingly slow. But the terrific de- 
mands of the last World War for iron 
and steel products furnished the im- 
petus necessary toward developing this 
efficient method of metal fabrication. 

The first metallic electrodes were 
simply bare rods regarded more as a 
source of welding heat than as an in- 
tegral part of the metallic bond. As 
electric are welding spread, more at- 
tention was paid to the mechanical 
properties of welded structures. To 
assure perfect fusion of the members 
forming the structure, the plates had 
to be “‘veed” or scarfed out. With such 
set-ups, the electrode used formed an 
important part of the welded structure 
and the analysis of the wire used had 
to be considered. 

Considerable experimentation de- 
termined that wire having a carbon 
content as low as .02% was the best 
suited for welding purposes because 
the are sputtered less than with high- 
carbon wire. But it was found that 
welding was faster when the carbon 
content of the wire was around .20%. 
\ compromise was made between a 
low-carbon wire which gave a relative- 
ly stable are and a high-carbon wire 
which permitted higher welding speed. 

But bare wire welds could scarcely 
be regarded as homogeneous bonds be- 
tween the 


commercial place. 


welded as 
oxygen in the atmosphere of the arc 
reacts at the metal surface to form iron 


sections to be 





Two arc welders are fabricating a gantry crane girder. Hoist is used as a welding 
positioner. Photo (Harnischfeger Corp.). 
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A 100,000-bb1. welded Hortonspheroid at a refinery near Beaumont, Texas. It is 141 ft. 
6 in. in diameter by 40 ft. high. Designed to withstand an internal pressure of 15 psi. 
For storage of volatile liquids. Photo (Chicago Bridge & Iron Co.). 





A group of welded gasoline storage tanks at a pipeline terminal at Kansas City, Kans. 
All tanks equipped with Wiggins Pontoon Roofs. Photo (Chicago Bridge & Iron Co.). 


oxide. This is soluble in molten metal, 
destroying resistance to corrosion and 
has marked effects on physical proper 
ties. 

In considering technical refinements, 
the problem divides itself into (1) 
physics of the are, (2) physico-chemi 
cal and metallurgical problems in 
volved in the melting-cooling cycle 
There is still much 
to be learned about the physics of the 
arc, but we do know that the arc be- 


during welding. 


havior is influenced largely by gases 
and solids present in the ambient at- 
mosphere. 

The requirements for the proper 
analysis of electrodes were then fairly 
well established, together with the fact 
that welding characteristics could be 
greatly improved by a light mineral 
coating. The production of this lightly- 
coated wire having certain chemical 
properties was important toward de- 
veloping shielded are electrodes. How- 
ever, analysis of weld metal and arc 
stability were not sole factors in the 
production of sound welds, and the 
nitrogen and oxygen absorbed by the 
weld metal still existed in dangerous 
proportions. It was found that if the 
coatings contained combustible matter, 
much of the oxygen which would oth- 
erwise be absorbed by the metal would 


be used up in the process of combus- 
tion of these organic substances. 

It was recognized that to produce 
sound welds it was essential that the 
molten metal be protected at all times 
from whatever gases existed in the at- 
mosphere of the arc, resulting in the 
present day shielded arc electrode. 


The All-Important Slag 

The modern process of electrode 
coating is essentially the super-impos- 
ing, on the proper type of rod, of a 
combination mineral and organic paste 
by means of extrusion at very high 
pressures. The rod with this coating 
is subsequently dried at a definite rate 
under very carefully controlled condi- 
tions. During the process of welding, 
the organic materials burn, forming 
the necessary gaseous shielding, and 
the mineral part of the coating melts 
to forma slag which covers the molten 
pool, flowing about an eighth of an 
inch behind the arc. Any slag-forming 
substance capable of melting at the 
temperature of molten iron may afford 
the necessary protection against the 
absorption of deleterious gases, but 
there are many factors to be consid- 
ered in the selection of proper coating 
materials so that the slag in the molten 
state will have the proper (1) vis- 
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cosity, (2) surface tension, 


bility. 

(1) As to the first, the slag must 
be too fluid nor too thick; if too A 
will tend to run ahead of the arc, r 
in undercutting in fillet welding : If t 
uniform solidification is impeded, 
in depressions in the weld surface 


(2) The surface tension of the 
be said to be the ability of the molt 
“to wet” with the molten metal 


(3) The slag should be stabk 
should not be easily dissociated 
pounds which might later diffuss 
molten metal. 


Added to these, any effective 
ing, in its use in conjunction wit] 
steel, must contain some deoxi 
ferro-alloy to prevent formati: 
gaseous inclusions or blow holes 


sidered in its entirety, welding \ 
heavily-coated electrode presents s 
what the same prob!em as does 
making with regard to ret 
suspension of harmful non-met 
inclusions. During the brief peri 
which the metal is molten, th 
sions which always form must lx 
such a nature as to be easily expel! 
An attempt has been made to t1 
the development of welding from t 
crude methods employed by the blac! 
smith to our present highly techni 
and highly specialized methods 
metal fabrication. Emphasis has b 
laid on metallic are welding. Som 
the welding theory has been discuss 
in detail to acquaint the reader wit 
the many factors that enter into t! 
production of sound welds. With th 
proper concept of good welding tec! 
nique and the fundamentals involv: 
in production of sound welds, welding 
is no longer viewed as merely a meat 
of bridging a gap between two meta 
sections, but as the production « 
homogeneous bond between them 


» « 





Stainless steel doughnut fryers are arc 
welded. Photo (Westinghouse). 














Speedy Spot Welding 
By Home Made “Gun” 


By CHARLES F. BERRY 


* \ welding device, which reduces time re- 
quired for certain spot welding operations by 
80%, is the invention of Delmar Gray, a San 
Francisco model maker. This home-made 
welder resembles an automatic pistol in size 
and shape. A squeeze grip in the handle 
clamps the points down on the wires to be 
fused, thus eliminating a helper. The cur- 
rent is turned on by squeezing the trigger. 





Gun type welder for spot welding of heavy 
copper wire framework. 


rhe pistol welder was designed particu- 
larly to spot weld the heavy copper wires 
that form the skeleton framework of life- 
sized mechanical dummies constructed in the 
Delmar Gray studios. Operated by one hand 
it may be used either inside or outside the 
framework. A speed of 20 welds per min. 
is said to be possible with this gun welder, as 
against 4 or 5 welds with ordinary equip- 
ment. Although the gun is comparatively 
light it is balanced on a weighted pulley so 
that it needs no support during its operation. 


» « 


Thermit Welded Rails Used 
By Des Moines Street Railway 


By R. D. KIMMEL 


* The use of thermit welds-made-under- 
trafic has been the accepted standard of the 
Des Moines Railway Co., Des Moines, Iowa, 
since 1931. Over 6000 welds have been 
made on 74 miles of paved car tracks, to 
replace bolted joints. The rail sizes vary 
rom the 70 lb. ASCE rail to the 150/512 
-in. rail. The most popular size is the 7-in. 
One gang of men welding under traffic 
with exception of severe winter weather), 
in average from 6 to 15 completed welds in 
1 8-hr. day. This means digging out the 
‘ving, shimming the replaced piece, weld- 
g and repaving. In most cases, the bat- 
tered end is cut back a distance of from 4 
10 ft. and a new piece of rail inserted. 
is process entails two welds, but has been 
und to be more satisfactory. 





(Top) Excess metal is chipped off while 

the weld is still hot. (Bottom) Pouring the 

hot thermit metal (pure molten iron) into 

the mold built around the pre-heated rail 
ends. Photo (R. D. Kimmel). 





The cost of thermit welding over bolted 
rail ends figures about the same, $12 per 
joint. But the increased life of wheels and 
stock causes the thermit welded 
joints to be greatly preferred. 


rolling 


» « 


Bronze Welding Joins 42-In. Steel 
Pipe to 42-In. Cast-Iron Pipe 


® Engineers of the City Water Dept. of 
Racine, Wis., had the problem of joining 


together a large steel pipe to a cast-iron 


water main. Wall thickness of the steel 
pipe was % in. and of the cast-iron pipe, 
1% in. 


The weld was completed by two welders 
in 6 hrs., and when tested it was found to be 





thoroughly sound. The cast-iron pipe was 
very dirty, having been in service for some 
time, but after the scale was removed, it was 
found that the CIG No. 401 Ready-Fluxed 
manganese bronze welding rod worked satis- 
factorily. 

\ charcoal fire was built on the inside 
of the cast-iron pipe to preheat to approxi- 
mately 400 deg. F. The bronze weld was 
started from the bottom, One man worked 
on each side, and the weld was completed 
at the top without any cracks developing 
in the weld. 

Robert Gordon, Inc., of Chicago, IIl., was 
the contractor on this pipe job. 


» « 


Welded Handwheel For 
Oil Well Control 


By M. E. PATE 


* When high pressures within an oil well 
demanded a large handwheel on the main 
control gate, it was decided to remove this 
control from within the well enclosure. At 
the same time it made it possible to provide 
sufficient leverage for the flowing of the well 
tc be within the power of one man. 

The usual universal joint was used be- 
tween original gate valve stem and the joixt 
of heavy 2%-in. drill stem used for the ex- 
handwheel of the usual 
iron type was considered, but the cost was 


tension. A cast 


found to be too high. 

To provide a substitute for the cast iron 
wheel the welder took a length of one-inch 
pipe, and formed it to a circle 28 in. in diam- 
eter by the common “wrinkle-bend” method. 
The wrinkles thus formed on the inside of 
the circle provided a firm hand-grip for the 
well switcher. The center cross was also 
built up of one-inch pipe, and is welded 
directly to the end of the extension pipe. 
To complete the job, a one-inch cover strap 
was carried over the extension piece and 
welded to the vertical supporting post. 








Bronze welding the junction of 42-in. steel pipe to 42-in. cast-iron main. Close-up of 
welded joint shown at left. 
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Briof Shotchos of Welding Jobs 


Spotting Weakness In 
“Air Bottle’ Design 


By ELTON STERRETT 


*® To cushion the hammer of pump strokes 
in an &-in. all-welded pipeline carrying crude 
oil under an initial pressure of 900 psi., each 
pump discharge line at the station was 
equipped with an “air bottle” or air-cush- 
ioning device similar to the one shown in 
Fig. 1. These were formed from pipe and 
charged with high pressure air before being 
put on the line 

At the outset these bottles seemed to serve 
the purpose admirably, then began to develop 
small leaks which stubbornly refused to stay 
welded, no matter how carefully the repair 
was carried out. All the breaks came at the 
point X of bottle A in Fig. 2, and even the 
addition of a bead measuring nearly the 
initial pipe wall thickness failed to make a 
pressure-tight seal that would stand up. 

The bottles were formed from 12 in. pipe, 
both ends being shaped with a torch in order 
to weld in the usual orange peel form of 
closure. At the bottom, the tip of this welded 
section was omitted to accommodate a short 
6-in. nipple, which was welded into the 
truncated cone thus formed. As originally 
made, the base section required approxi- 
mately 92 in. of weld, the juncture between 
base of bottle and nipple coming at a sharp 
angle, despite all attempts to make a serv- 
iceable fillet weld. 

When the bottles in service continued to 
fail at the one circumferential weld (marked 
X), it was not until a sketch similar to B in 
Fig. 2 was drawn up, that the men in author- 
ity would concede that the breaks might be 
due to localized stresses. The bottle tended 
to stretch slightly and then resume its origi- 
nal length 171 times per min., thus being 
subjected to 246,240 alternations of stress 
every 24 hrs. 
from the 
weld at X a 12 in. x 6 in. swage coupling 
was secured, and welded in to form the base 
of a new bottle. (See B in Fig. 2.) With 
the swage to take care of the reduction in 


As a means of getting away 

















diameter 


from bottle to pipeline size, a 
smooth, 


doubly-curved surface was pre- 
sented to absorb the frequent alternations in 
stress. The single weld in the base with this 
design is at the top of the swage where the 
load is carried in direct tension. 

The total length of weld to form the base 
of this revised design of air bottle was only 
38.5 in. There was an additional saving of 
acetylene and oxygen formerly consumed in 
making the outline for the orange peel base. 

As each of the bottles made on the earlier 
design showed signs of failure, they were 
replaced with those incorporating the swage, 
and the pipeline company has yet to report 
the first failure of a swage-bottomed air 
chamber. Several of the new type have al- 
ready doubled the working life of the former 
design. This pipeline’s trouble is but another 
example of how welding is mistakenly held 
to be at fault, when the blame really should 
be laid on the design, or on the designer's 
lack of understanding of stress localization 
and what that means under fatique loading. 


» « 


Brazing Copper Conductor 
Arms with Silver Alloy 


*® Low-temperature silver brazing alloys are 
being used by Sperry Products, Inc., in 
building rail welding equipment. The cur- 
rent conductor arms, an important part of 
this welder, are made of copper bars % in. 
thick by 6 in. wide. They are brazed to a 
copper casting with “Easy-Flo” brazing 
alloy containing a medium percentage of sil- 
ver, which flows freely at 1175 deg. F. This 
alloy was selected for this application for 
four important reasons : 

(1) It makes joints which are ductile and 
high in tensile strength. (2) The electrical 
conductivity of the joints is as high as or 
higher than the copper itself. (3) Joints of 
solid metal cannot oxidize and never require 
cleaning or servicing. (4) The free flowing 
silver brazing alloy goes into the joint, little 
stays outside, little or no finishing work is 
needed. 





Fig. 1—Welded “air 
bottle” for cushioning 
pump hammer in an 8- 
in. crude oil pipe'ine. 


Fig. 2—Where failure 
repeatedly occurred in 
“orange peel” design 
'X) and how this concen- 
tration of stress was 
avoided in newer de- 
sign by welding in a 
swage coupling (S). 
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The finished joints. Note sharply defined. 

clean joints and that the thin film of braz 

ing alloy can hardly be seen. Photo 
(Handy & Harman) 


The conductor arms on this job are 
serted in slots, 34 in. deep, milled in 
copper castings. A low-temperature flux 
was used which is fluid and active at 1100 
deg. F. 

The rail welder, a recent development b 
Sperry Products, Inc., joins railroad rails 
permanently into long lengths. Rails 
standard 39-ft. length have been welded t 
form lengths of 1700 ft. and these lengths i: 
turn have been welded together. The long: 
stretch now in service measures 7700 ft. and 
is located near Schenectady, N. Y 


» « 


Flame-Descaling a Steel Casting 


* This operator is flame-descaling an 18,00 


lb. steel casting for a hydraulic turbi 
Flame-descaling is a relatively new proct 
for removing scale from blooms, billets 


slabs, forgings and steel castings by means 
of specially designed oxy-acetylene heat 

heads. The process is based on the princip! 
that when high-temperature quick heating 1s 
applied to the scale (or oxide skin) on a 
piece of cold metal, the scale expands and 
breaks away from the base metal, becaus 
ot differential expansion between scale and 
steel. Descaling has a number of adva 
tages over other cleaning methods suc! 





Flame-descaling a big steel casting for a 
hydraulic turbine. Photo (Linde Air Prod- 
ucts Co.). 











brief. Sketches. of Welding Jobs 


= 


g, sand-blasting, and chipping. The 
ng shown here, for example, was flame- 
aled in one-fifth the time formerly re- 
ed for chipping. 


ing 


» « 


Welded Manifolds for Pump 
Lift at Hayfield, Calif. 


By MAYNARD M. SHUCK 


* The Hayfield pump lift job, on which I 
was employed, is 36 miles east of Indio, 
Calif., in the middle of the rattlesnake and 
tus country. This welding job was not a 
cinch or a picnic. All welders were certified 
by the Metropolitan Water District of 
Southern California. Test welds were sub- 
jected to the free-bend test and 50,000 Ib. 
straight pull. Squirming around on rocks 
n wet ditches to escape the sparks that just 
seem to find the bare skin, regardless of 
leather protection, we had to plaster the hot 
rod as tightly overhead as we did in any 
ther position. We used Lincoln Fleetweld 


5/32 in. and 3/16 in., making four passes 


outside and two inside. 


\t Hayfield there are two manifolds, one 
is for pumping water directly off the open 
canal, and the other is for drawing from 
the Hayfield 86,500 acre-foot reservoir in 
case of a breakdown in the line between that 
junction and Parker Dam. The combined 
five pump lifts installed at varying distances 
uiong the aqueduct comprise> the world’s 
greatest pumping system. Hayfield station 
is the only junction where two manifolds 
are installed. Both of these vessels are 16 

in diameter at the greatest width and 
) ft. at their minimum width. 


\. “stiff leg’ crane lowered the segments 
into the ditch where they were welded into 
place. No leaks were found in either of 
the two manifolds at the time of hydrostatic 
testing. This is a very good record consid- 
ering the amount of welded butt seams. 


The mammoth Metropolitan Aqueduct, 
with its total 392 miles of tunnels, siphons, 
canals and steel pipes, taps the treacherous 
Colorado River, 155 miles below Boulder 
Dam in a convenient narrow rock canyon 











Redesign of Welded Burner 
Saves Production Time 


By ELTON STERRETT 


* Because a welder looked beyond his blue 
print and welding orders, the production 
time on a built-up burner was cut 35% at 
the welder’s stand and even more on the 
drill press. The initial scheme called for the 
concentric rings of the burner to be drilled 
at opposite diametral points with a quarter- 
inch drill. Corresponding holes were drilled 
in the transverse feeder tube and these were 
to be matched up (supposedly) by the 
welder as the tubes were joined. 

Since the rings were made from coiled 
seamless tubing, and welded into continu- 
ous rings as an initial operation, there was 
little slack to permit accurate registry of 
holes when the welder built up the assembly 
Much time and effort was lost attempting to 
match the small gas leads and maintain con- 
centricity of the rings. 

At the welder’s suggestion a set of rings 
was assembled, pinholes downward, and a 
feeder tube, likewise not drilled, was placed 
across them in the proper spot. The assem- 
bly was then welded as far as possible in 
this position, then reversed and the bead run 
the remainder of the way around each junc- 
tion of ring and feeder. This welded unit 
was then taken to the drill press, and the 4- 
in. connecting holes drilled entirely through 
the feeder from the bottom, ending within 
the circular ring. This operation, performed 
on a rigid unit, could be quickly and ac- 














Plan and elevation of built-up borner, show- 
ing rings welded on top of feeder pipe. 





Welding on the upper 

manifold at Hayfield, 

Calif. At the right is 
wall of pump house. 











Detail of junction between burner ring and 
feeder pipe, showing drilled port and plug 
closing lower hole. (R) Burner ring. (W) 
Junction welds. (H) Connecting hole. 
drilled after welding junction. (P) Plug 
welded into lower hole in feeder pipe. 


curately performed by the drill press ,oper- 
ator 

Following the drilling, the burner unit 
was returned to the welder and a plug was 
welded across the hole in the bottom of the 
feeder tube. 

Using this welder’s plan, the concentric 
rings could be jig assembled and the feeder 
piece tied into place without time lost in at- 
tempting to register the series of eight holes. 
By the former method these holes had to 
match within fairly close limits or else an 
unevenly burning burner would result. Like- 
wise, the connecting hole between ring and 
feeder being drilled after welding, left no 
change of the orifice being sealed or partially 
clogged with molten metal, as sometimes 
happened when following the former method. 

The burner rings, originally formed singly, 
were cut from tubing coiled to the diameters 

the various rings, one round from each 
coil forming a ring. This coiled section 
needed merely to be cut off and butt welded 
to complete the ring. 


» « 
Mississippi River Barges 
Repaired By Arc-Welding 
By JAY WILLIAMS* 


* A welding repair job which attracted con- 
siderable interest was recently completed at 
the Baton Rouge, La., plant of The Mengel 
Co., one of the largest manufacturers of 
plywood and lumber in the South and East. 

Situated on the east bank of the Missis- 
sippi River a few miles north of Baton 
Rouge, the Mengel plant depends largely 
on the river for transporting its logs. Used 
in this transportation are five steel barges, 
built a number of years ago of riveted de- 
sign. Years of severe service have taken 
their toll on these barges, and it recently 
became necessary to do something about 
leaky rivets and rotting deck plates. 

Serious consideration was given to the 
idea of sending the barges to New Orleans, 
La., or other points where contract shops 
with docking facilities could replace the 
leaking rivets. This would have greatly im- 
paired operation at the Baton Rouge mill, 
due to the fact that it was almost imperative 
that four of the barges remain in service at 
all times. 


*Sales Engineer, National Cylinder Gas Co., New 
Orleans, La 
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Bricf Shotchos of Welding Jobs 





Fiz. 1—Wel ‘ing un rivet head; in a 


deck plate. 


It was Harry Roberts, plant engineer, who 
came to the rescue with a plan born of long 
experience with welding and cutting. Roberts 
decided they could solve their problems by 
welding, instead of replacing, the rivets, and 
by replacing defective deck plates with new 
steel. He studied the various bids 
mitted by contract shops for replacing the 
rivets, then what he 
thought it would cost them to repair the 
barges themselves. His estimate showed a 
saving of between $3000 and $4000. Natur- 
ally he got the okay to go ahead. 


sub- 


gave his estimate of 


The barges, one of which measures 140 
ft. long by 34 ft. wide by 8 ft. deep, and the 
other four, measuring 160 ft. by 40 ft. by 8 
{t., contained a total of approximately 47,000 
rivets. Taking one barge at a time, Russell 
Leonard, the welder, using a 300 amp motor- 
welder and General Electric 
W-22E and W-23 electrodes, was able to 
weld an average of 400 rivet heads per 8-hr. 
day. 


generator arc 


All defective deck plates were cut out 
with oxy-acetylene torches and replaced with 
new 5/16 in. steel plates, which were welded 
in place. Figure 1 shows Mr. Leonard weld- 
ing up rivet heads in a deck plate. 

















A tarpaulin-covered all-welded “dog- 
house” was used to protect the arc welder 
and electrodes. This structure is light and 
portable and was used by Mr. Leonard on 
exceptionally hot days to protect himself 
from the sun while welding on the deck 
plates. Scaffolds were used while welding 
the side- and end-sheets. 


The barges are towed by Mengel’s steam- 
boat “Seminole,” a stern-wheeler drawing 
only 3% ft. of water. With a shallow draft, 
she is able to navigate many of the tribu- 
taries of the otherwise 
would be hazardous. In her quest for timber 
to feed the hungry Mengel plant, the “Sem- 
inole,” with her barges in tow, steams as 
far as 400 miles up river. 


Mississippi which 


» « 


Flame-Harden 16 Tractor 
Sprockets at One Time 


*® Sixteen sprockets gang-hardened at 2 
That's how one manufacturer has 
solved a knotty production problem of flame- 
hardening the teeth of rear drive sprockets 
for tractors. 


time! 


The trick in doing this work successfully 
is to make sure that the nested parts are 
clamped tightly together, since any space be- 
tween the parts would result in a non-uni- 
form case. In this instance, the 16 sprockets, 
supported by an arbor, are drawn together 
by taking up on the nut, as shown in the 
iliustration. 

Each of the sprockets is 26% in. in diam- 
eter, has 27 teeth, and is made of S.A.E. 1045 
steel. Hardening is performed with two 2 
D.P.* gear-hardening heads, each attached 
to an Oxweld W-26 blowpipe. The unit is 
driven by an Oxweld CM-8 cutting machine. 
A speed of 7 in. per min. produces a %-in. 
to 3/16-in. depth of case; with hardness of 
flame-treated surface raised to 70 Sclero 
scope. 

The nested sprockets are inclined at an 
angle of 8 deg., thus permitting quench water 
to escape more readily from around the heat- 
ing flames. 


Diametral pitch. 


Tractor sprockets are 
flame - hardened, 16 at 
one time. Sprockets are 
supported on an arbor 
and clamped tightly to- 
gether. Photo (Linde Air 
Products Co.). 
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Welded “I” Beams Replace 
Wooden Decking Supports 


*® When it was found necessary, for 
safety, to replace the wood decking su 
of a bridge, the highway engineer of 
County, Ohio, called for arc welding 
12 in. stringers of standard “I” beams 
welded, using a Hobart 200-amp 


Bridge reconstruction work is expedited 
by means of arc welding. 





engine driven arc welder. Eight gall 
gasoline and 50 Ibs. of Hobart No. 55 

in. shielded electrodes were used to comp 
the job in 7 hrs. It is stated that a net pr 
of $19.75 was realized by the weld 
erator. Officials were pleased with tl 
and economy of the strengthening ar 
pair work. Plans are now 
rebuilding by welding, 
throughout the county 


being mack 
other br 


» i 


Welded Steel Sheathing Applied 
To Decks of Wooden Barges 





* A new departure in barge construct 
which already approval 
waterway shippers, has been developed 
Reliance Marine Transportation and | 
struction Corp. and the Ashley 
Machine & Iron Co., Inc., both of Kingst 
N. Y. The innovation consists of laying | 
welded steel sheathing over the decks of t 
“boxes” to prevent 
cargoes carried from rotting the wood dec} 
ing. Seven barges of the Reliance fleet 

boats already 
manner. 


has rece ived 


chemical action of 


have 
This is believed to be the 


been equipped 1 


first tis 





Cabins were covered with 14 gauge shee! 
iron all welded. All deck plate was lap 
welded. 

















brig. Shotchos of Welding Jobs 


OR Ri BURR he 


Coaming angles ready to be insta'led. 
Note the “bitt mounted on 2 in. rein- 
forcement plate, with welded bolt head. 


that electric welding has been combined with 
| barge construction. 

Reliance officials discovered that chemical 
cargoes carried in their boats in the New 
York State Barge Canal cause1 the decks 
and other exposed woodwork to 
Towing bitts turned in the softened 


become 


spongy. 
vood and considerable loss was occasioned 
by leakage. Through application of steel 
sheathing over the decks, these difficulties 

e been surmounted, and in addition, in 
surance rates on cargoes carried have been 
lecreased. 

[he seven barges already equipped range 
m 750 to 1,000 tons capacity. Covering 
the decks of each boat required nearly 9 tons 
f steel and approximately 1,000 lineal ft. of 

lding by the Ashley firm. 

Reliance workmen first removed the old, 
spongy decking and wooden rails. After the 
leck had been smoothed off, felt was laid 
deck boards for insulation. Then 
wefabricated 3/16-in. steel plates 

lted through the decks and 
velded to 9-in by 7-in. angles mounted over 
the edges of the decks and extending down 


r the 
were 
were lap 


the sides. Coaming angles for the hatches 
vere lap-welded to the sheet steel plates 
Every precaution, was taken to make the 
lecks watertight Towing bitts were 
mounted on a % in. teinforcement plate and 
bolted through the deck, with the bolts set 
oakum and lead. All bolts extending 
through the deck were welded. Canvas hatch 
vers were fastened to a wire running 
through angle irons clip-welded to the coam- 


ng pieces. Cabins were covered with 14 
gauge iron, all welded. New wooden rails 
ere supported on Z-irons which were 


velded to the deck plating. Asbestos paper 
was laid under all joints to prevent the felt 
m burning during the welding process 


» « 


New Procedure Suggested 
For Welding Stainless Steel 


* The Composite Steel Division of Jessop 
Steel Co., 627 Green St., Washington, Pa., 
is recently developed a new method of 
lding stainless-clad steel that is said to 
minate any reduction in corrosion resist- 
e in the weld zone. In the past, some 
heulty has been reported in welding stain 
s-clad steel, due to the admixture of mild 
el with stainless steel in the weld zone 
lhe new method of welding stainless-clad 
| maintains full corrosion resistance of 
weld zone, even when a mild steel rod is 
| for welding the backing. Figure 1 is 
unretouched photograph (top and cross- 











rectional view) of a piece of welded “Silver- 
Ply,” a stainless-clad steel manufactured by 
p Steel Co, 
subjected to a 24-hr. exposure of a 20% salt 
spray mist. It will be noted from top view, 


+ 


Je 5S 


at there is no more corrosion in the weld 
zone than in adjacent parts 
illustrates the 
stainless-clad 


ry - > 
Figure 2 procedure for 


welding steel by the new 
method, Fig. 2A shows the plate as sup 
plied, the cross-hatched portion representing 
the cladding. The plate is then scarfed and 
bent down with a follow-up 
hammer, as illustrated in Fig. 2B 


[he primary weld (bead No. 1—Fig. 2C) is 


the cladding 
tool or 








Fig. 1—(Top) Top view showing cladding 

on piece of welded stainless-clad steel, 

which has been subjected to‘salt spray 

test. (Bottom) Cross sectional view of 
same piece. 




















iad 


STAINLESS ROD 


Fig. 2—Steps in new method of welding 
stainless-clad steel. 








This test piece had been 


ade with a \%-in, stainless steel coated rod 


at the juncture of the two claddings. The 
two plates are then turned over and second- 
ary welds made on the underside of exposed 
cladding, as indicated in Fig. 2D, using a 
3/16-in. stainless steel coated rod. The final 
weld (joining the mild steel backing) may 

made with a 44-in. mild steel coated ro, 
Figure 2E represents the completed weld; 
head No. 1 is then ground flat with the 
cladding 

In all cases where stainless rods are used, 
the rod should be richer in alloy than the 
cladding. Lowest possible amperage and 

stest possible welding speed are recom- 
aa ] 

» « 


Simple Changeover From 
Steel Rims to Pneumatic Tires 


By S. S. BREWER 


* An illustration shows a changeover from 
steel rims to pneumatic tires on a farm 
mowing machine. This is a profitable job 
that may be done by any welder, as the only 





This farm mowing machine was changed 
over from steel rims t> pneumatic tires 
by a simple welding operation. 


tools required are a hack saw, a steel rule 
r tape and a welding set, oxy-acetylene or 
electric. We used a 450 x 21 tire, rim and 
fellow on this job. 

Che wood spokes were first removed, then 
the mower wheel was cut down to fit into 
the pressed steel fellow, and arc welded to 
it. Tire and rim were then bolted on. This 
rebuilt machine works great on rough fields 
and has plenty of traction. Welding enables 
the farmer to bring his old machine up to 
date at small cost. 








After being formed from pure nickel sheet, this “‘over-boiling ring” for a brew kettle dome was 
assembled in this jig and then welded. 
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New Product. Developments 








Laboratory extrusion machine for experi- 
mental coating of welding rods. 


Laboratory Extrusion Machine 


* Foote Mineral Co., 1609 Summer St., 
Philadelphia, Pa., announces a laboratory 
extrusion machine which can be used in ex- 
perimental development work in coating 
welding rods. This type of machine is simi- 
lar to ones which are now used by welding 
rod manufacturers. Foote Mineral Co 
states that this type of machine is used in 
their own laboratory for coating not only 
mild steel electrodes, but also stainless steel, 
manganese steel and aluminum electrodes. 


» « 


Eisler Vertical Type 
Spot Welders 

® Eisler Engineering Co., 
has recently 


Newark, N. J., 
developed a complete line of 
vertical type spot welders. Extreme accu 


racy in the spot welding of parts used in 


Vertical type spot welder for precision 
work. 





= 5 


manufacture of typewriters, adding ma- 
chines, clocks, check-writers, safety razors, 
precision obtained by the 
plunger action of the upper electrode of the 
vertical machine. Where most accurate re- 
sults are desired, these machines are sup- 
plied timers and contactors. 

Ranging in size from % k.v.a. to 500 k.v.a.. 
these machines are supplied in foot, air, or 
power-operated models, depending on the 
class of service. Either branch or pedestal 
models are available. Bench models can be 
supplied with steel tables if desired. 

These machines are especially adaptable 
where studs and lugs are to be accurately 
welded to sheet metal without drilling of 
holes. A typical application is their use in 
welding electrodes to spark plug shells. It is 
essential that the welding operation be pre- 
cisely performed. A _ suitable fixture, to- 
gether with vertical action of the upper elec- 
trode accomplishes the desired result. 

Six points of heat regulation are obtain- 
able with the dial control, mounted on the 
side of the fabricated case 


woys, C¢8., is 


These machines 
are said to be easy to operate, economical in 
operation, and to require practically no 
maintenance. 


» « 





Remote-control relay, motor and drive 
assembly. 


Remote Control Saves 
Arc Welding Time 


* Welding current may be regulated with- 
out interrupting work or even breaking the 
arc through the use of the recently developed 
Glenn-Roberts remote-control system. 
Available for all industrial models of 
Glenn-Roberts welders, the new remote-con- 
trol operates through a compact switch 
mounted on the electrode holder. A low- 
voltage relay circuit operated by the elec- 
trode holder switch controls a_ reversible 
motor, which in turn operates the full-range 
“stepless” Glenn-Roberts heat control. By 
thus giving the operator constant, “finger- 
tip” control of welding heat, interruptions 
are avoided and quality of welding is im- 
proved. At all times the operator can pro- 
vide exactly the heat each type of rod or 
welding job requires. Operator's efficiency 
is increased (especially on structural or 
large-scale fabrication jobs where welding 
is done at considerable distance from the 


38 — THE WELDING ENGINEER — October, 1939 


Model 35 G-R a-c. welder with remote 
control unit mounted on top. 


welding sets) because welding urt 
changes may be made without interr 
work. 

Six of the seven models of transfort 
type welders manufactured by Glenn- Robert 
Co., Inc., Oakland, Calif., are availabl 
the new remote-control system. Sizes ra 
from the 20 to 125 amp. unit up to the hea 
duty industrial models with maximum 
of 1250 amp. The latter are designe 
either single or multi-circuit manual ope 
tion, or as a current source for auton 


welding heads. 


] 


» « 


Owen Electric Has New 
Transformer Type A-C. Welder 


* Owen Electric Mig. Co. of 
N. C., has developed a new oscillating cut 
rent transformer type electric welding 0 
chine. Features claimed for these machi 
are—high efficiency, high power factor and 
ease of operation ; combined with good we 
ing qualities on ferrous and non-ferr 
metals. 


Fayettevill 


The following data was obtained from t 
20 to 400 amp., 220/440-volt machine, op 
ating at 220 volts: 


Idling current — 1.3 amp 121 watts 

power factor 42.3%. 

Arc Amps. 

at 40 Volts Efficiency Power | 
50 95.3 QR 
150 92.8 97 
300 90.5 if 
375 00.5 T 
410 29 7 orn 4 
445 91.0 94.4 














New Owen a-c. type welder possesses 
several operating advantages. 


The Owen machine will accommodate all 
types of electrodes used commercially with 
beth a-c. and d-c. equipment, particularly 
electrodes made for use with d-c. welders. 

Open-circuit voltages of 65 and 90 are 
fixed. The stepless range of machine at 65 
volts is from 20 to 445 amp. Any desired 
setting is obtained by turning hand wheel 
ittached to movable reactor core. Approxi- 
mate weight—850 Ibs. 

High efficiency, high power factor and 
igh welding qualities are said to result from 
the electrical system which utilizes induc- 
tively, oil-filled condensers, in both primary 
and secondary circuits. These condensers are 
automatically thrown in and out. The Owen 
system is available on a license basis. 


» « 


Combination Flexible-Shaft Machine 


* Expansion of the Stow “Junior” line of 
flexible-shaft units to include a combination 
tool, has been announced by Stow Mfg. Co., 
Binghamton, N. Y. This new Model AJ 
machine consists of motor, flexible shaft, 
clamp spindle and extension cord and plug. 
rhe new units are being introduced at lower 
prices, as the result of standardization of 
design and manufacturing economies. 

The combination model is for both bench 
and portable use, being fitted with conven- 
tional base and also with carrying handle 
With its compactness and light weight, the 
tool can be operated in close quarters. Its 
principal application is for grinding, light 
drilling, polishing, sanding and filing opera- 
tions. The same attachments are available 
as furnished for Stow heavy-duty machines. 





Stow Model AJ flexible-shaft unit. 





Now Product Developments 














Miller A-C Welder 
Has Dial Type Control 


* An entirely new design in a-c. welders is 
announced by Miller Electric Mfg. Co., 
Appleton, Wis. The amperage, voltage and 
reactance control are all in one dial, placed 
at an angle and at the right height on the 
front of the cabinet so that the operator can 
change the dial without stooping to see the 
amperage markings. When he selects the 
amperage desired, the voltage and reactance 
change automatically. Welding leads are 
easily detachable. The all-steel case is arc 
welded and designed to furnish adequate 
ventilation without an open top, so that. no 
metal parts, dirt, tools, or water can get 
into the electric wiring. The finish is dur- 
able baked-on enamel. The transformer is 
of heavy-duty type with air-cooled coils. It 
holds its rated output regardless of tempera 
ture. Built in four models to meet require- 
ments, 165, 200, 250, and 300 amp., each 
welder comes completely equipped with 20 
ft. of welding leads, headshield, electrod 
holder, clamp type ground and an assort 
ment of welding electrodes. 





New Miller a-c. welder has simple 
amperage control. 


» « 


“National” Paint Pail Welder 


* Illustrated is one of the recent develop- 
ments of National Electric Welding Ma 
chines Co., Bay City, Mich. This is a special 
high production paint pail welder, especially 
designed for seam welding of the side seams 
of 3, 5, and 7 gal. paint pails. Equipment is 
entirely automatic, with exception of load 
ing. 

Rolled shells are fed to the operator's pos: 
tion by means of a conveyor. The operator 
merely “picks up” the shell and easily and 
quickly wraps it around the lower horn, into 
a gauge block, that automatically determines 
the lap. He then steps on the foot-operated 
switch which automatically makes the first 
tack (spot) weld, and the shell then feeds 
into the continuously revolving seam welding 
rolls, and is pulled through the rolls, while 
the remaining tack (spot) welds are made 
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Automatic spot and seam welder for paint 


holding the lap. The spot welds are made 
“on the fly” and are controlled by photo- 
electric cells. The seam welded shells fall 
into the machine’s throat onto an unloading 
conveyor. This special equipment was de- 
signed to seam weld paint pails after the 
lithographing has been applied. 
» « 


Low-Temperature Brazing Torch 


* Victor Equipment Co., San Francisco, 
Calif., is now producing, among other weld- 
ing and cutting equipments, specially-de- 
signed torches to meet the increasing de- 
mands for various types of low-temperature 
brazing operations. The torch here illus- 
trated operates on the Bunsen burner princi- 
ple and may be provided with tips to utilize 
acetylene or other usable fuel gases. This 
multi-head brazing torch illustrates but one 

f several designs adaptable for specific op- 
erations, where two or more flames, suitably 
arranged, facilitate low-temperature brazing 
of circular or irregularly-shaped objects. 





Special brazing torch for low-temperature 
alloys. 


Ae ERT 

















NATIONAL SAFETY CoNGRESS—An army esti- 
mated to be 10,000 strong invaded Atlantic 
City, N. J., recently. But this army, re- 
cruited from all parts of the world, was 
fighting to protect life instead of destroy it. 
The safety forces were mobilized October 16 
for the 28th annual National Safety Con- 
gress, a “council of war.” From 
every corner of the United States, and from 
some foreign countries, delegates assembled 
for this great safety convention, 


five-day 


The keynote of the 1939 Congress was the 
assertion that can be obtained 
in any quantity by anyone or any organiza- 
tion that wants it—just as groceries or other 
products may be obtained. “Any city or state 
or industry has the power to determine its 
own death rate.” 


ensonalsa 


F. A. Faron, manager of the New Haven 
office, and FE. G. Duprey of the industrial 
department, New York District, of the Gen- 
eral Electric Co. have been named assistant 
managers of the industrial department of the 
New York District. The appointments be 
came effective October | 


Satety now 














» « 


B. H. Lawrence, formerly 
has heen elected vice 


chief engineer, 
president in charee of 
engineering, United States Steel Corp. of 
Delaware, its executive 
With the 
immediately fol 
from collerve. Mr 
Lawrence has been connected with United 
States Steel subsidiaries during his entire 
engineering career 


and a member of 
committee and board of directors 
exception of three 
graduation 


vears 
lowing his 


He has served in execu 
tive engineering capacities in the Chicago, 
Ill., Worcester. Mass., and Cleveland, Ohio 
districts, and has been chief engineer of 
United States Steel Corp. of Delaware since 
January 1, 1938 

» « 


Wittarp A. Terry. for several years asso- 
ciated with the weldine section of General 
Electric’s Industrial Department in Schen- 
ectady, N. Y., has been assigned to new 
duties in the company's Philadelphia office, 
according to an announcement by L. D. 
Meeker, manager of G-E electric welding 
sales. In his new position, Mr. Terry will 
have charge of electric weldine sales along 
the Atlantic seaboard, includine the heavy 
industrial centers of Philadelphia, Norfolk, 
and Pittsburgh. C. 1. MacGurrtr, arc weld- 
ine specialist in the Atlantic district, will 
take over Mr. Terry's duties in the Industrial 
Department at Schenectady 


» « 
GENERAL Execrric Pusticiry Appoint 
MENTS—Three assistants to the manager of 


the General Electric publicity department 
were appointed recently. W. V. Merriavur 
was named in charge of apparatus division, 





R. L. Greson in charge of general publicity 
division, and B. J. Rowan in charge of ad- 
ministrative and production division. 

W. V. MerrIHUvE is a native of Martin's 
Creek, Pa., and was graduated from the 
University of Pennsylvania in 1925. He im- 
mediately started work in the publicity de- 
partment of General Electric, and in 1930 
was named assistant manager of the indus- 
trial advertising section. He was appointed 
division manager of central station advertis- 
ing in 1933. 


R. L. Gipson was graduated from Park 
College, Missouri, in 1925 with an A.B. 
degree. He entered General Electric the 


same year to do market research work. In 
1926 he was transferred to the Philadelphia 
office as publicity representative and in 1928 
was granted a leave of absence to become 
public relations director of Lafayette Col- 
lege. He returned to the company in 1929 to 
take charge of district office publicity con- 
tacts. He was named manager of the newly 
organized market research division of the 
publicity department in 1932, and in 1936 
was appointed division manager of industrial 
advertising and sales promotion. 

B. J. Rowan entered the testing depart- 
ment of Pittsfield, Mass., works of the com- 
pany in 1918. In the same year he entered 
military service, at the conclusion of which 
he rejoined General Electric, and in 1919 
entered Boston University, from which he 
was graduated in 1922. Following gradua- 
tion he entered the business training course 
of the company at Schenectady. He was 
transferred to the publicity department the 








This heavy rock crusher base was fabri 
cated by welding. Photo (Airco). 





following year and in 1925 was named ex 
tive assistant to the manager of the Der 


Colo., office of the company. Since 1930 
has been district manager of the publi 
department in New York City 

» « 
H. H. Simmons, advertising manager 


Crane Co., has been promoted to manage 
of advertising and sales promotion, su 

ing Russet: G. Creviston, who assumes 
new position, director of trade relations. | 
addition to directing advertising Mr. Sin 
mons will supervise the company’s related 
sales services : sales promotion, catalogs 
plays and exhibits, two Crane maga 

and publicity. 





Arc welding a section of 
an emergency compres- 
sion chamber used in 
the construction of the 
State Street Subway in 
Chicago. Photo (West- 
ern Welding & Boiler 
Repair Co.). 
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NACONDA 997 
Welding Rod — high strength, 


Low Fuming) 


tough weld metal with low fuming 
characteristics—has been added to the 
extensive line of Anaconda copper 
alloy welding rods. It is widely used 
for the general oxy-acetylene repair- 
welding of cast and malleable iron, 


steel and copper ... It is particularly 


Low Fuming Welding Rods 





valuable where repairs must be made 
quickly and easily on machinery parts, 
automobile engine blocks and similar 
equipment. Anaconda 997 Welding 
Rod is manufactured under United 
States Patents Re 17,631 and 1,525,058. 
Available from supply houses handling 
Tobin Bronze and other Anaconda 
Welding Rods. 30260 


THE AMERICAN BRASS COMPANY 


General Offices: WATERBURY, CONNECTICUT - 


Offices and Agencies in Principal Cities 


In Canada ANAC INDA AMERICAN BRASS LTD., New 1 Ontari 
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A.W. S. Activities 














New York Section, A.W.S.—At its meet- 
ing September 12, 1939, the subject of “Se- 
lection and Application of High Tempera- 
ture Piping Material” was presented by 
Ik. H. Krieg and G. SonpeRMAN, both of 
the engineering department, American Gas 
& Electric Service Corp. This was a joint 
meeting with the New York Chapter of 
American Society for Metals. Epwin B. 
RIcKETTS, mechanical engineer of Consoli- 


dated Edison Co.. New York City, was 
chairman of the meeting. 

» « 
PHILADELPHIA Section, A.W.S.—At its 


meeting of October 16, the Section was ad- 
dressed by E. H. Kriec of the engineering 
department, American Gas & Electric Serv- 
ice Corp. His subject was “Arc Welding 
Carbon-Molybdenum and Other Steel Pipe.” 
» « 
St. Louts Section, A.W.S.—The develop- 
ment and acceptance of arc-welded design 
of steel structures built by the Upper Mis- 
sissippi Valley Division of the U. S. Army 
Engineers Corps was the subject of the 
meeting held October 13 at the Engineer's 
Club, 4359 Lindell Blvd. Howarp E. Boatn 
and CHarLes F. MacNtsu, both of the U. S. 
Army Engineer Corps presented the paper. 
» « 


Derrorr Secrion, A.W.S.—“‘The Romance 
ot Spot Welding,” presented by A. E. Hack- 
etr and Louts M. Benxert, both of Pro- 
gressive Welder Co., was the subject of the 
October 6 meeting held in the Colonial Room 
of the Detroit-Leland Hotel. Included in the 
program was a Bureau of Mines motion pic- 
ture, “Modern Metalworking with the Oxy- 
Acetylene Flame.” 
» « 


PrrrssurGH Section, A.W.S.—“Welding 
Problems in Stainless Steels.” was the sub- 
ject of a paper by Vircrt WuitMer, metal- 
lurgical department of Republic Steel Corp., 
at the October 18 meeting, held in the audi- 
torium of the Mellon Institute of Industrial 
Research. At the same meeting Howarp L. 
MILLER, metallurgical department, Republic 
Steel Corp., presented a paper “Welding of 
Low-Alloy High-Tensile Steels in Trans- 
portation Equipment.” 


Jrade News 


G. E. Orpers Ur 31%—Orders received by 
General Electric Co. during the third quar- 
ter of 1938 amounted to $79,510,000, com- 
pared with $60,533,000 during the same quar- 
ter last year, an increase of 31%. For 
the first 9 mos. this year orders received 
amounted to $248,582,000, an increase of 32% 
over the $188,757,000 received during the 
same period a year ago. 


» « 














CHANGE or Appress—Effective October 5, 
the General Publicity Department of the fol- 
lowing units of Union Carbide and Carbon 


Corp., has been moved from 205 E. 42nd 

St. to 30 E. 42nd St., New York City: The 

Linde Air Products Co., The Oxweld Rail- 

road Service Co., Carbide and Carbon Chem- 

icals Corp., Union Carbide Co., Electro- 

Metallurgical Co., and Haynes Stellite Co. 
» « 


THe TAyLor-WINFIELD Corp. has opened a 
sales office in Room 623, 340 Main St., Wor- 
cester, Mass., with V. Wayne GREEN in 
charge. This office will handle sales of the 
Taylor-Winfield resistance welding equip- 
ment in the New England territory. 

» « 


GLENN-Roserts Co., Inc., Oakland, Calif., 
manufacturers of the G-R a-c. remote con- 
trol type arc welder announces the appoint- 
ment of the following West Coast distribu- 
tors: (1) H. A. CHeever Co., Seattle, 
Wash., (2) INpustrIaAL Spectatty Co., 
Portland, Oregon. The latter firm also has 
an export division located at 7 Front St., 
San Francisco, Calif. 
» « 


StuLz-SIckies Co., 134 Lafayette St., New- 
ark, N. J., has recently appointed the Weld- 
All Equipment Co., P. O. Box 5891, Cleve- 
land, Ohio, as distributor of Manganal Bare 
and Tite Kote Welding Electrodes, Man- 
ganal Wedge Bars, Applicator Bars, Hot 
Rolled Plate, etc. 
» « 


STAINLESS STEEL, in its multitude of uses, 
will be featured in a striking manner in the 
exhibit of United States Steel Corp. sub- 
sidiaries in spaces 76 and 77 at the Exposi- 
tion of Chemical Industries to be held De- 
cember 4-9 at the Grand Central Palace, 
New York City. Applications, products, fin- 
ishes, and properties will be stressed. Addi- 
tional displays will show the application and 
properties of Lumnite Cement in the chemi 
cal industries, while a special display will be 
devoted to Duroline pipe. 

» « 


Dy MONHARD CORPORATION OF AMERICA, 30 
Rockefeller Plaza, New York City, manu- 
tacturers of Dymonhard hard-facings, an- 
nounces appointment to its engineering and 
sales staffs of Major H. A. HAttett and 
F. J. Grroux, as sales engineers. Major 
Hallett incidentally is well known in the 
field of aviation. Mr. Giroux has held a 
number of important positions in the welding 
industry. 


Construction 


NorTHERN NaturaAt Gas Co., Omaha, 
Nebr., has started work on the construction 
of a 240-mile 16-in. welded natural gas pipe- 
line to extend from a point near Sioux City, 
[a., to a point near Minneapolis, Minn. This 
is the largest gas line under construction at 
this time. Contractors on the line are C. S. 
Foreman Co., Monarch Construction Co., 
and Truman-Smith Construction Co. The 
line is scheduled to be completed some time 
in November. 














» « 


Tue Rio Granvoe Gas & Power Co. will 
soon construct a welded pipeline through the 
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ceunty of Sutten, Texas, to supply the 
of Sonora with natural gas. 


» « 


CiMARRON VALLEY Pipe LINE Co. a 
sidiary of Champlin Refining Co., has st 
construction on a 280-mile extension 
welded gasoline pipeline system. The 
line will run from its terminal’ at Sup 
Nebr., to a point near Sioux City, la 

» « 
NATIONAL TUBE Co. has been awarded a 
tract for 38,000 tons of steel pipe to be 1 
in construction of the new 438-mile we! 
oil pipeline to be built by Utah Oil Refi 
Co., subsidiary of Standard Oil C 
Indiana. 

» « 


MaGNno.ia Prre LINE Co. has a welded ga 
line pipeline under construction, 226 mi! 
in length, and extending from Kilgo: 
Texas to the company’s refinery at Bea 
mont on the Gulf Coast. It will be main! 

four-inch line, and will parallel the existi 
crude oil line. Construction contractors 

the project are T. R. Jones Inc., of Dalla 
Texas, and Sheehan Pipe Line Constructiv 
Co., of Tulsa, Okla. 

» « 


WI.tAMs Bros. Corp., pipeline contractors, 
has been awarded a contract by the Texas 
Pipe Line Co. for construction of a 42-mil 
8-in. welded pipeline to run from West ( 
lumbus (Tex.) to Webster, where it wil 
connect with the company’s main line 
Texas City. 


Recent. Patents | 


WELDING CoATED METAL Parts 
2,170,019. Tuomas S. Gaytorp, Rochester 
N. Y. Filed Aug. 11, 1937. Issued Aug. 22 
1939. This invention is concerned with th 
welding of metal parts or sheets having a 
protective layer or coating. In the welding 
of such parts, such as in the case of gal 
vanized parts, or parts coated to prevent 
corrosion, the protective layer may be 
jured by the heat required to melt the weld 
rod. According to the patent, at the time 
welding, a reconditioning or refilling of tl 
regions adjacent to the welded seam whic! 
have been deteriorated during the weldin 
operation, is carried out. In the process 
weld strip is employed which has a coatins 
of protective metal to replace that destroyed 
on the welded parts. This method has be 
applied successfully to joining ferrous parts 
or sheets, such as iron or steel parts or sheet 
which have been covered with a protecti 
layer of zinc, nickel, chromium, or coppe! 
One of the outstanding uses is for joining 
iron sheets with a galvanized or galvanneal 
zinc protective coating. Corrosion resistant 
metals which may be employed on the we! 
rod are tin, chromium, nickel, antimon 
silver, cadmium, zinc, and bismuth. T! 
basic rod is dipped into the molten coatin 
metal. Other suitable process of coati 
welding rods are obviously also applicab! 
The weld rod core may vary, although ro 
of copper alloy are preferred, such as 01 
containing 60% to 98% copper. A high! 





























Red Head’ 
WELDING CLAMPS 


Withstands All Welding and Handling Abuses 







Heat treated for long wear. 
Threads always protected. 
Retains oil for long period. 


Heat treated chrome molyb- 
denum alloy handle offers 
great resistance to bending. 


MAIN FEATURE 


NO THREADS TO DAMAGE 
IN OPEN OR CLOSED 
POSITION. 


WELD SPATTER EASILY 
REMOVED. 


Made from solid steel plate, 


heat treated, giving great 
€ resistance to bending or 
twisting. 


PATENTED 


14 STOCK SIZES 


SPECIAL SIZES AND SHAPES FURNISHED FOR SPECIAL APPLICATIONS 





INDESTRUCTIBLE CONCEALED THREADS A trial will convince you. Send for 


Red Head Welding Clamps have been especially sizes and prices today. 
designed for welding service. Their construction 
eliminates the trouble caused by weld spatter or 
accidental damage to threads. A clamp that will 
stand up under the most rigorous service over long 
periods of time. 


CHICAGO BOILER COMPANY 
1965 Clybourn Ave., Chicago, II. 


Please send specifications and prices on Red 
Head Welding Clamps. 


Territories Open for Jobbers 
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Cuicaco Bolter COMPANY |; -... 
1965 Clybourn Avenue Chicago, Illinois | —.. i 
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peratures, or to absorb an 


Vi A N ( , \ NX \ | pounds nevertheless formed, by ¢! 
REGISTERED U.S. A J A | A d 4 PATENT OFFICE i 


halides, so as to enable an intimat 











cure union of the welded surfaces | 
tained. However, with this proc: 


NEW! TITE-KOTE WELDING ELECTRODE | °° tt batice containing fx becom 


or included in the metal and in 
. time give rise to efflorescence of 

for A. C. Welding and, subsequently also to decomp 

the magnesium. The invention pri 


This newly-introduced electrode for A.C. welding is identical | by converting on apagtlngoed 
with the regular bare MANGANAL electrode, except that it |") ""ome inemece mh ime metal 


such traces as cannot be removed f; 


possesses a SPECIAL SELF-PEELING COATING that in no way | seat of the weld (for example, } 


retards the quick cooling of the weld deposit. or the like), into a harmless forn 
» « 
Welds made with this new electrode possess the same ductility Warsene Res 
and toughness possessed by deposits made with MANGANAL | 2.171,306. Grews V. Iretann, Wa 
bare electrodes Wis. Filed Oct. 17, 1936. Issued A 
; 1939. Welding of cast-iron or other 
Available in 1 4, 3/16, 5/32 and 1/8 in. sizes (14 in. length). Packed in 50-Ib. containers. tively soft metal parts which ca 


ee chined, and which will be free from 
and cracks, is the object of this patent 
inventor points out that in the wel 
Sole ° metals such as cast-iron, the usual r 
STULZ-SICKLES CO. Producers 91 N. J. Railroad Avenue, NEWARK, N. i have been deposits so hard thev cou 


Manufacturers of MANGANAL Manganese Nickel Steel WEDGE and APPLICATOR BARS, be machined. In addition, such wel 
Hot Rolled PLATES, etc. 


Write for name of nearest Manganal distributor 


quently cracked. These results are attr 
to the formation of a layer of hard w! 
during the cooling operation. Mort 











satisfactory rod has 94.4% copper, 4.5% needed. The amount of clear area may be white iron, being hard and brittl 
silica, and 1.1% manganese. An arc welder varied as desired. tremely difficult to machine. Such whit 
of 75 amp. capacity is suitable for welding » « formation can be inhibited, according to 
with such a rod. Be re Ml We patent, by minimizing the amount of 
» « LUX FOR MAGNESIUM WELDING in the coating materials and the binder 
2,171,041. Joser M. Micuet, Bitterfeld, Ger rod. For example, a clear, quick dryi1 
, any, assi . acnesi “ve . ie 7 > tyne od in coating irot 
Wetomxc Baowrrrs many, assigned to Magnesium I evelopment quer of the type used in coating it 
> 170.793. C FC er Corp. of Delaware. Filed Feb. 6, 1937. used as a binder, produces a soft dep 
2,170,793. HARLES F. Carroii, London ; ioe ie ; ; . ce 
: i ss aoe t Issued Aug. 29, 1939. The welding of mag- whereas the use of a lacquer colored 
England. Filed April 23, 1936. Issued Aug. Bd es all : a pa fi , pi cari 
%) 1939. The inventor describes a torch nesium or magnesium alloys customarily in by carbon pigment, or where ros 
~- . . 4 e 2) est CS ¢ ( e) - . -¢ — 
tructed tl . tl ixt f ’ volves the use of a flux containing, as a sub-divided coal, or charcoal, and th 
mn uctec la 1 proper mixture of an = 2 ? . . . ° a 
constru t Pro stantial constituent, halides and more par used in the coating, a deposit of extret 


inflammable gas and oxygen will always be 
obtained at the nozzle without the necessity 
of constant manipulation of control valves 


ticularly chlorides or bromides of these hard and brittle material results. P: 
metals. The use of such halides as are not ably, the new rod is wrought iron or 


| tee te, ‘The torch dell a volatile at the welding temperature, is in- low carbon steel. The rods are coated 

al » like. ‘h delivers a constan ; Pure : : ve oe 

anne . 1 Nxt ' ao ore , siding th ye r tended to prevent the energetic oxidation of | a suitable composition which includes 
*( . . . ) . | re La Cc { we . . . . e 

predetermined flow pressure ot gases to the magnesium which occurs at welding tem- tially the compounds of boron, iron 


nozzle irrespective of changes in pressures 
in the supply lines due to the consumption 
of the gases or to other causes. Proper con 


trol is obtained by automatic pressure valveh ey. M A G E D GA LVAN l a | N G 


arranged in the gas passages. In addition 





there are elements in the gas passages inter- 
mediate to the control valves and the nozzle 
for regulating the flow of gas and oxygen 
supplied to the nozzle. With such a torch, 
there is no need for visual inspection of the 
flame hy experienced operators. Such in- 
spection is ordinarily a continual necessity 
where control means are not supplied, it is 
stated. 





» « 





WELDING SHIELD 


2,171,052. Louis G. Tarrer, Chicago, IL. WELDING «ses. Can be repaired 
Filed Jan. 28, 1938. Issued Aug. 29, 1939. A FORMING 
welding shield having a framed window of BENDING 


colored or shaded glass to protect the eves, 
is provided with means for moving the glass "VE AMCO GALVANIZING POWDER 


to give an area of clear vision, through clear 
glass, when it is desired to momentarily in- THREADING The renewed surface will resist corrosion as wel! as hot ga'vanized 
spect the work. The movement of the glass ABRASION coatings of the same thickness. Easy to use—requires only heal. 
is electrically controlled, preferably by a ASSEMBLING Manufacturers of Soldering, Welding and Flux Specialties. 

push-button, or other switch, on the tool or 
electrode holder with which the welding is 
being done. This arrangement obviates the 
necessity of using one hand to manually open 
the window, when the area of vision is 












Dzmage to galvanized surfaces may now be easily and quickly 
repaired by the use of 


American Solder and Flux Company 
4519, Wayne Avenue 


Cc Phi idelphia, <¢Pa 
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<od held by a non-carbonaceous binder. 
One or more de-oxidizing agents are also 
id Such agents are ferro-silicon, phos- 
ypper, Magnesium, aluminum, ferro- 
m, and boron alloys. 


» « 
WELDING THIN SHEET ENpbs 

2172,080-1. James E. Fay, Middletown, 
p ReepD, Zanesville, Ohio, assigned to 
Tt \merican Rolling Mill Co., of Ohio. 
Filed March 24, 1937. Issued Sept. 5, 1939. 
Phese patents are concerned with the special 
problems connected with the welding of thin 
sheet metal parts. Such problems involve 
the butting of the sheet ends with an abso- 
perfect conformation of the two ends, 
control of heat, and protection of the meta! 
extraneous influences such as oxida 
t To secure a good weld, the inventors 
clamp the sheets near the butted ends and 
keep the temperature of the clamping means 
ven throughout ‘their length to avoid dis- 
tortion of the sheet ends due to temperature 
lifferentials. The heat is applied by a torch 
which rides on the butt ends, thereby insur- 
ing a regular weld even if the butt ends have 
irregularities in thickness. Magnetically- 
perated clamping devices are employed to 
‘ontrol the clamping pressure and effective 
vidth of clamping means. The process is 
ipplicable to sheet metal ranging from 22 
eauge to 30 gauge or thinner. The patents 
er not only the process, but also appa- 

ratus for carrying out the process. 

» « 
WELDING Pipe Jornts 
2.173.109. CrypeE M. HAamsBiin, Washing 
ton, D. C. Filed Feb. 8, 1938. Issued Sept. 
19, 1939. Government patent. -To prevent 
the formation of projections inside tubes or 
pipes during welding the ends thereof, a dam 
or stop is provided inside the tube ends, 
which dam can be removed after the welding 
operation is completed. The dam consists 
of a circular ring or cylinder of non-metallic, 
fire-resistant and heat-resistant material such 
as magesia block which will soften or dis- 
integrate in water, or of material such as 
diatomaceous silica or baked sand which will 
crush easily. The ends of the tubes to be 
welded are forced over the ends of the stops 
meeting at the center of the After 
welding the stop may be removed by dis- 
integration in water forced through the pipe, 
or by some form of pipe cleaner, depending 
upon nature of stop used. Where galvanized 
pipe is to be welded, zinc foil or sheet may 
be wrapped around the welding stop. During 
velding the zinc forms a coating on the 
interior of the welded pipes. 


Current Reviews 


KLECTROLYTIC OxYGEN-HyprRoGEN PLANTS 


The Underwriters’ Laboratories, Inc. have 
published a bulletin known as Research Bul- 
letin No, 10, entitled “Electrolytic Oxvgen 

nd Hydrogen Plants and Their Operation.” 
his 36-page bulletin is very complete. It 
ntains an introduction which indicates the 
inction that the Underwriters’ Labora- 
ries, Inc. have been called upon to perform 
connection with certain problems of stand- 
rdization. It discusses the need of standards. 


stop. 

















The uses and methods of distribution of oxy- 
gen and hydrogen are briefly noted in a gen- 
eral reference to distribution of the products 
of this industry. Electrolytic plants and their 
equipment, the operation of electrolytic 
plants and the proper maintenance of all 
necessary equipment forms the principal sub- 
ject of this bulletin. Anyone interested in 
electrolytic plants can obtain a copy of this 
bulletin by writing to the Underwriters’ 
Laboratories, Inc., 207 East Ohio St., Chi- 
cago, Ill. 
» « 


-Exec- 
utives in industry have repeatedly pointed 
out that the technical graduate is handi- 
capped by a lack of training in the prac- 
tical principles of economics and technical 


AppLiep ECONOMICS FOR ENGINEERS 


educators are beginning to realize the truth 
of this claim. One difficulty has been that 
most prescribed courses in economic theories 
are not applicable to present conditions in a 
practical way. Based on this need, John 
Wiley & Sons, Inc., New York City, have 
just published’ “Applied Economics for En- 
Jernard Lester. 

In this book the author emphasized the 
importance ‘to the student of forming the 
habit of referring to current technical and 
industrial journals. A large number of such 
references have been used. 

Though this book is primarily a text book 
for engineering students, there are a large 
number of recent technical graduates and en- 
gineers engaged in strictly technical work to 
whom it may be of direct interest. A large 
number of welding illustrations are included. 


gineers,” by 
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have everything 
good bronze rods need 


Successful bronze welding requires that the weld 


metal effect a firm, strong bond with the parent metal, 


PENN BRONZE. —a gen- 
eral-purpose rod, melt- 
ing at 1620° F. Tins 
readily and uniformly 
on galvanized, mallea- 
ble ar wrought iron, as 
well as steel, brass 
bronze and any other 
non-leaded metal with 
melting point above 
1850° F. 


TITAN MANGANESE 
BRONZE especially 
adapted to production 
of tough, hard deposit. 
Particularly recommend- 
ed for cast-iron repairs, 
where extremely dense, 
non-porous weld is es- 
sential. 


fuming during 


deposit. 


methods, plus 


with complete and thorough penetration. The molten 


meta! must flow easily and smoothly, with minimum 


deposition, making a dense, sound 


Titan Bronze Welding Alloys possess all these neces- 
sary qualities in highest degree. Use of only virgin 


raw materials for ingredients, precision manufacturing 


the double deoxidation process for 


eliminating fuming, combine to assure finest obtain- 
able welding qualities. 


May we send samples and literature? 


Titan Metal Manufacturing Co. 


Bellefonte, Pennsylvania 
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Oxy-ACETYLENE WELDING FoR BEGINNERS 
—This text by J. W. Giachino was prepared 
especially for the beginning student of oxy- 
acetylene welding, and covers the technique 
from the simplest to the most advanced op- 
erations. It contains 24 lessons, each accom- 
panied by a brief, clear explanation of needed 
apparatus, safeguards, use of tools, and 
methods of procedure, followed by questions 
which clinch the information presented in 
the lesson. One lesson is devoted to the 
identification of metals used in welding—a 
matter of great importance to the welder. A 
welding check card enables both instructor 
and student to keep an accurate record of 
progress being made. The last lesson con- 
tains instructions for making 17 attractive 
projects, including andirons, log grate, fire- 
place screen, service table, smoking stand, 
etc. 71 illustrations, $1.48. Published by 
The Manual Arts Press, Peoria, Il. 
» « 


Evectric Arc WELDING 


MANUAL 


New GENERAI 


A pocket-size arc welding manual, contain- 
ing over 180 pages of useful information 
for welding operators, has just been pub- 
lished by General Electric Co. Reviewing 
the chapter headings the new manual covers : 
(1) Technique of arc welding, (2) Practi- 
cal applications of arc welding, (3) Auto- 
matic arc welding, (4) Atomic hydrogen arc 
welding, (5) Training course for operators, 


and (6) Arc welding equipment. An out- 
standing feature of the new G-E manual is 
the chapter on atomic hydrogen arc welding, 
which in addition to describing the equip- 
ment and operating technique refers to its 
use in the repairing of tools and dies. This 
process is commonly used for such repairs. 
The chapter on “Training Course For Op- 
erators’” consists of 15 practical lessons in 
welding for the guidance of potential op- 
erators. 

Advantages pointed out for the atomic 
hydrogen process are: (1) Metal of the 
same analysis as the die block can be de- 
posited, (2) Heat treating properties of the 
weld-deposited metal are the same as those 
of other parts of the die, (3) It produces an 
unusually smooth ductile deposit free from 
pinholes or impurities, (4) Thickness of 
deposit can be varied easily from the thin- 
nest surfacing up to a heavy deposit. Feather 
edges can be built up without adding excess 
metal. Procedure for this work is detailed 
and it is noted that “best results will be 
obtained by having hardened die annealed 
before welding.” 

In the appendix at the back of the book 
will be found a series of engineering data 
tables of interest to welding men and also 
a handy estimator for determining the 
amount of arc welding electrodes required 
With 
the estimator can 


for various types and sizes of joints. 


the aid of these tables, 


figure pretty closely how many 
welding electrodes will be required ; 
foot of weld. Price of the 
$1.00, postpaid. 


Trade mad 


THE INDEPENDENT PNEUMATIC Tox 
600 W. Jackson Blvd., 


s of 
Cal 
new m ; 














Chicago, has re th 


put a new 5% in., 17 0z., rotary air grinder 
on the market. Complete data and specif. 
cations of this new THOR tool are « red 
in a newly-issued circular (P20). All erind- 
ing wheels and accessories available ar 

tured and priced to give an idea of versatilit 


oi this tool. 
» « 


New WELDING Picror1rat—Condensed 

torial presentation of interesting welding. 
punching and riveting ideas and applications 
is the basis of a new house organ, the first 
issue of which has just 
PROGRESSIVE WELDER Co., 
Detroit, Mich. 
suggestions to 


been released by 
737 Piquette Ave.., 
Designed to provide hel pful 
engineers and production m 
executives, the “Welding and Punching Pic. 
torial” is to be issued on a monthly basis, 
Copies of the current “Welding and Punch- 
ing Pictorial” are available, without charge, 
by writing to the company direct. 











FOR SALE 





cellent references. 





For SaALte—Welding cable, 
super-flexible type. No. 2 at 18c; 
2/0 at 30c. 


O-6, The Welding Engineer. 


mill ends, 
No. 1 at 20c; No. 1/0 at 26c; No. 
Pierce governor $17.50, Metallizer gun $100. 


rubber covered, 


’ Engineer. 
like new ~. 


GRADUATE ENGINEER—COMBINATION WELDER 
ter. Would like a teaching job, but would consider anything. Ex- 


Single, 


Experienced fit 


Age 25. Address O-1, The Welding 





Address 


design and practice. 





BarGAINS—Demonstrator Arc Welders. 
drive. 30 days’ trial. Easy terms if desired. 
Exchange, Box U-1091, Troy, Ohio. 


Gasoline and electric 
Write Hobart Welder 


structures. 


change. 


WELDING ENGINEER AND SUPERINTENDENT—15 yrs. 
opment and research. 


Excellent ref. 


exp. devel 


Have sound practical knowledge of modern 
Thoroughly 
Past 9 yrs. in full charge of shop work, supervising job 
from drafting room to finished product. 
Address 0-2, The Welding Engineer 


familiar with light or heavy 


Now employed. Desire 








For Sace—Acetylene Welding Equipment, $35.95 to $73.75. 
Superior Oxy-Acetylene Machine Co., 


payment plan. 
Ohio. 


Easy 


- European exp. 
Hamilton, i I 


territory, salary 


WELDING ENGINEER, M.E.., 


Ph.D.—Member A.W.S. 


American 


Will represent progressive manufacturer, Eastern 
and commission, or 


accept promising position 


Address O-3, The Welding Engineer. 











POSITION WANTED 








WeELDER—2 yrs. exp. welding school graduate. 
Age 43. Arthur La Berge, 807 


helper if it will lead to promotion. 
Third Ave., N., Park Falls, Wis. 


Will take job as 


WeELpING ENGINEER—Graduate of recognized mechanical engi 
neering college in 1930. 
welding and brazing of all metals, all sizes and forms, and familiar 
with welding equipment, 
change in mfg. or to sales. 


Experienced 9 yrs. in resistance, arc, gas 


and methods. Desires 
The Welding Engineer 


tools, supplies 
Address 0-4, ” 








WeELper—Can weld in any position, acetylene welding, particu- 
J. O. Shoaf, 6211 S. Vernon, Chicago, Il. 


larly pipe welding. 





profits next year. 
U. S. Patents 2,013,818 and 2,051,234 
Canadian Patents 365,296 and 369,723 


ELECTRIC WELDED 


Write for new catalog now 





THOUSANDS OF WELDING SHOPS 
ARE MAKING ADDITIONAL PROFITS IN THIS NEW FIELD 


Is your shop? Prepare your shop during the winter months for more 


WIESE PLOW WELDING COMPANY, PERRY, 
Originally New Process Piow Welding Co 


WELDING ENGINEER—E. E. 
motors, generators. 8 yrs. mfg. and selling arc welding equipment 
Extensive exp. in stainless steel welding, automotive productior 
welding, sheet metal welding. 
The Welding Engineer. 


graduate 1920—FElectrical controls 


Immediately available. Address O-5 





WeLpER—Welding school graduate with 2 yrs. exp. 43 yrs. of 





IOWA 





929 N. 27th St., 
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age. Will take job as helper if it will lead to promotion. Arthur 
LaBerge, 807 Third Ave., N., Park Falls, Wis. 

WeELpER—22 yr. old graduate of regular welding course, plus 2 
yrs. of Junior College work. Desires sales position. Ivan M. Smith, 


Milwaukee, Wis. 











